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INTRODUCTION 



Nursery work or nursery production is a common unit taught in vocational horticulture classes The 
Nursery Worker is designed as a reference for students preparing for employment in nursery work. Each 
chapter is written to help students gain competence in a specific area. Included are: an introduction to the 
nursery industry; soils; plant growth; plant nutrition; plant propagation methods; nursery field practices: 
controlling pests; storing, grading, and marketing nursery stock; and keeping records and accounts You 
should supplement these units by assembling further i-eferences for students and by providing 
appropriate field trips in the community. Classroom teaching should be followed by home improvement 
projects or school projects in which students have a chance to develop- additional skills and 
understanding under teacher guidance. 

The materials in The Nursery Worker Teacher Guide coincide with the student manual, The Nursery 
Worker. This guide includes: 1) performance checklists, 2) suggested learning activities, 3) a study guide 
or "key questions'! for each chapter, 4) a technical vocabulary or "terms to remember'* for each chapter, 5) 
crossword puzzles enabling students to practice using the technical terms, 6) word mazes to familiarize 
students with specialized terminology, 7) quizzes and/or tests, 8) answers to quizzes and exercises. 9) 
transparency masters, and 10) a glossary of technical terminology used in the nursery trade. 

These items are provided to save you time in preparing for and teaching the instructional units. Overall, 
the author hopes they will help you and your students make better use of The Nursery Worker. 

Laboratory Activities and Experiments 

The laboratory activities and experiments suggested are just a few of many which can facilitate student 
acquisition of knowledge and skills. Task sheets are available to supplement many chapters in The 
Nursery Worker. 

Vocabulary 

A section of floriculture vocabulary has been included. The exercises in this section are designed to 
help students in two ways, regardless of their background or ability. First, the exercises will familiarize 
them with basic vocabulary used in nursery production. Second, the exercises will provide students with 
vocabulary skills needed for successful employment in floriculture. 

Vocabulary exercises include: 1) Terms to Remember which provide students with definitions o? terms 
within the context of The Nursery Worker, and 2) Crossword Puzzles based on word definitions. In some 
instances, several versions of the same puzzle have been included to facilitate make-up work or needed 
repetition. You may find the vocabulary exercises most useful for students in introductory courses who 
are not yet familiar witii the technical terms and vocabulary associated with horticulture. If you wish to test 
your students' mastery of technical terms, try administering Uie vocabulary exercises as quizzes. 

Assigning students to wori< in small groups may facilitate completion of vocabulary exercises. 
Students often learn more working together than individually. Ona good motivator is a contest among 
small groups to be first in either timing or accuracy in a givcen exercise. In all cases, students should be 
encouraged to refer to their own copies of The Nursery Worker. 

A note on use of voe^tuiary mereises - Terms to Remember should be assigned with the reading 
assignment or immediately preceding it Crossword Puzzles are designed to reinforce student knowledge 
of terms and concepts. They can be used as a study tool prior to unit tests, thus encouraging students to 
refer back to the text When used in "superyised study." the only reference needed for completion of most 
crossword puzzles is The Nursery Worker, although dictionaries may be provided if desired. 

Key Questions 

♦u ^tJ^^y Questions provide a review of the important points of each chapter. They contain many 
tnought-provoking questions and encourage students to refer to The Nursery Worker Student Manual 
page numbers for which are included in parentheses. These study guides can be valuable when assigned 
with the reading matenal. in some cases they are suitable for use as unit tests or make-up tests. 
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Sample Test Items 



The suggested test items included should be modified to suit your needs and the needs of your 
students. These test items are included mainly to reduce the time you must spend in preparing written 
evaluation in the area of nursery production. The sample test questions can serve as models for 
development of adriitiona! test items. The questions may also serve ^s a means of defining critical 
mformation the students need to know. Test items may be used as either pretest or posttest exercises. 

Transparency Masters 

Transparency masters have also been provided to facilitate classroom discussion of topics in The 
Nursery Worker, A brief narrative and sample questions (vfhere applicable) are included for each master 
m this guide. 

Glossaf7 

The glossary provides definitions of technical terms found in The Nursery Worker Copies of this 
glossary may be useful for students to use when completing the voc^ibulary exercises. 
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CHAPTER 1 

INTRODUCTION TO THE NURSERY INDUSTRY 



PEf?FOfiMANCE CHECK LIST 

1. Describe the scope of the nursery industry. 

2. List four types of services performed by nursery employees. 

3. List six skills necessary for job entry. 

4. List five traits of nursery employees needed for advancement in a nursery business. 

5. Identify six titles of various nursery workers found in a 'arge nursery operation. 

6. Describe at least four new developments in the nursery Industry. 



SUGGESTED LEARNING ACTIVITIES 

^' I^nnS,«o?^«f ^® '^'"^'^"^ ^P®' °^ nurseries in your area. Take notes or photographs 

qlJSKtSns nStjlSd """^"^ operators and employees to identify types of jobs available ?nd 

^' Gene4/ flicl!3 flSo^'" ^ ^"'^ complete the "Job Survey Form" from the 

3. Have each student spend one day in a local nursery firm "shadowing" a nursery empioyee. 

SbSS r^^^-tliSf oPS'aio™ J° your school and speak to the horticulture class about their 
businesses and job opportunities in nursery wort*. auuui meir 

5. Have former students who are now woriting in the nursery industry speak to the horticulture class. 

^' ilif,%^ltinn^r^^S^^^ ^"J^ technical schools speak to the horticulture class or provide 

information on additJonaJ training and careers in the nurser/ industry. 

^' iSiSnJ'S^o programs available in nurspry work, including the requirements for 

entering these programs. Guidance counselors may be helpful hare. iwr 

a. Create a display or bulletin board illustrating the types of careers available in the nursery industry. 
9. Have each student develop a resume. 

'^Sinir^,^'^,^^^'^^ horticultural periodicals and catalogs for the classroom library. Suggested 
penodicais arid their sources include: «juascaicu 

American Nurseryman. 310 Soutt^ Michigan Avenue. Suite 30^ Chicago. IL 60604 

The Buckeye Nurseryman, 2021 East Dublin-Granville Road. Suite 185. Columbus. OH 43229 

Rorida Nurseryman. P.O. Box 16796. Temple Terrace. FL 33687 

Pacific Coast Nurseryman. 832 South Baldwin Avenue. Arcadia. CA 91006 

Southern Florist and Nurseryman. 120 SL Louis Avenue. Fort worth, TX 76101 
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SAMPLE INTEREST APPROACH 



ro J« {rntL'^ff'f h«u ^^"^'^^ attractive landscape plantings. Ask students where these plants 

5?SnSl^^^^^^^^^^ 

iust^asl^KnrnL^^^^^^^ 

What kinds of jobs must be done in a plant nursery to care for the young plants? 

to arow^'^d m2lMm''?£®?hfht"?f ''^^ common? Both need food and water and special care 

"?rlin^'" To £Si?in^^^ r^"®^. Changing as human babies do? No. but some may need to be 

trained. To explain this, show photos of espaliers or grafted plants that have been staked 
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KEY QUESTIONS FOR CHAPTER 1 

Th« Nurs«ry Industry 

1. What are the major types of businesses in the commercial nursery industry? (pages 1-2)' 



2, How do mail-order nursery businesses differ from most other businesses? (page 2) 



3, What is the difference between field stock and container stock? (glossary) 



4. List five of the major types of crops produced by commercial nurseries, (page 3) 



Jobs in the Nurseiy Industry 

5. List three entry level jobs in the nursery industry, (page 6) 



6. List five characteristics supervisors look for when hiring nursery employees, (page 



6) 



New Challenges in the Nursery Industry 

7. How is the increased use of machinery and automation changing the nu-sery industry? (page 8) 



(continued) 

Pzqe numders given mroughout are from The Nursery Worker Student Menuai. 
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K«y QuMtions (contmued) 

8. What are plant patents and how do they help the nursery industry? (page 3) 



9. How have advances in the chemical industry influenced work in the nursery industry? (page 8) 



10. How has the use of tissue culture affected the nursery industry? (page 10) 
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NAME 

TERMS TO REMEMBER 
Chapter 1 

Match each term from the technical vocabulary list below with its correct definition. Fill in each blanl< with the 
appropriate word. 



Technical Vocabulary 




broadleaf evergreen 
conifer 

container stock 
field stock 
garden center 
hourly worker 
landscape maintenance 


landscaping 
narrowleaf evergreen 
nursery 

piece-rate worker 
retail 

salaried worker 
wholesale 



1. Workers paid a flat rate regardless of the number of hours they 
work or the amount of work they do. 

2. Plants grown in some type of container. 

3. A business which grows woody and/or herbaceous plants. 

4. Plants with relatively broad leaves (as opposed to needles> 
that remain green all year. 

5. Selling merchandise to other businesses rather than to consumers. 

6. Improving the environment with the design and construction 
of plantings. 

7. Plants with needlelike leaves that remain green ail year. 

8. Plants grown in the field as opposed to containers. 

9. Cone-bearing plant with needlelike leaves. 

10. A retail business generally selling plants and related supplies. 

11. Workers who are paid by the hour. 

12. Selling merchandise to consumers as opposed to other businesses. 

13. Workers (usually temporary) paid by the amount of work they do 
rather than by the hour. 

14. Caring for established plantings. 
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NAME . 

CROSSWORD PUZZLE 1 

Fill in the croasword puzzle with the missing words. 




ERIC 



ACROSS CJUM 

3. A retail business generally selling plants and 
related supplies. (2 words) 

4. Plants with needleiike leave* ti- :t remain green 
?(l year — ^ evergreens. 

6. Nursery crops grown in pots, cans, tins, etc, — 
stock. 

7. Nursery plants growing directly in the ground 
— ^ stock. 



9. A 



consumers 

10. Landscape « 
landscapes. 



. nurser/ sells plants directly to 



firms care for established 



DOWN Clues 

1. Plants with relatively wide leaves that remain 
green all year — evergreens. 

2, A business which grows woody and/or 
herbaceous plants. 

5. Improving the environment with the design 
and construction of plantings. 

8. A cone-bearing plant with needlelike leaves. 
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STUDENT EXERCISE 1-A 
UNDERSTANDING THE NURSERY INDUSTRY 



The nursery industry Is a rapidly growing and changing field.Nursery production includes a variety of 
business firms from small one-person operations to large chain stores. All of these firms, regardless of 
size, have one thing In common — their interaction with and dependence on the overall nursery industry 
network and how local firms are linked to It. 



MATERIALS: 

• local telephone books 

• road maps of the local area 

• felt tip marker 

• paper and pencil 



PROCEDURE: 

1. Using telephone books, identify all the local firms which are part of the nursery industry. Include 
nursery operations, garden centers, etc. 

2. Record the name and address and write a brief description of each firm on a separate sheet of paper. 

3. On a local road map locate all the nursery firms you listed. Then, with a felt tip marker, place an "X" at 
the location of each. 

0UEST10NS: 

1. How many nursery operations are in your area? ^ 

How many garden centers? 

2. Based on your answers to question 1 , what types of nursery-related jobs are most readily available in 
your area? 



EVALUATION: 

1. Information regarding local nursery firms was accurately compiled and neatly listed.. 

2. All nursery firms were located correctly on the map 



EKLC 



RNAL GRADE 



lb 



1-8 



NAME 



STUDENT EXERCISE 1-B 



NURSERY CROPS 




MATERIALS: 

• list of. nursery firms compiled in Exercise 1-A 

• wholesale and/or retail nursery catalogs • 

• current trade publications 

• paper and pencil 



* teleihonr^^""^"*^ "'^'^^ ^'^^ """^^"^ '"""^ *° operation or to obtain information by 



EVALUATION: 

-. Ust of locally produced plant materials was accurately and neatly compiled 

2. List of plant materials produced in other areas was accurately and neatly compiled. 



PROCEDURE: 




of plant materials available throughout the year, compile a list of 
3 locally. 

( a list of nursery stock which is not produced hcally. indicate on this 
i produced. 



RNAL GRADE 
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STUDENT EXERCISE 1-C 
MARKETING NURSERY CROPS 

The objective of this exercise is to familiarize you with marketing alternatives available to local nursery 
producers. 

RESOURCE: 

• prior arrangemants made with selected local nursery firms to visit operation or to obtain information by 
telephone 

PROCEDURE: 

1. Through group discussion and use of references, develop a list of possibilities for marketinn nursery 
crops; that is, determine where crops can be sold. 

2. Visit or call selected nursery firms. Ask the nursery operator to review your list and determine its 
accuracy. The nursery operator should also be asked to provide details on pricing, commission, and 
other factors relating to common marketing practices. 

3. Discuss your findings in class. 
EVALUATION: 

1, All information was neatly and accurately recorded. 

2. Meaningful contact was made with local nursery firms ^ 

FfNAL GRADE 
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STUDENT EXERCISE 1-0 
NURSERY JOB CLASSIFICATIONS 

The objective of this exercise is to help you identify the job classifications used in local nurseries When 
you have completed this activity, you should be able to write simple job descriptions for most common 
nursery positions. 



MATERIALS: 

• paper and pencil 

^ resource people who are familiar with the local nursery industry. (In addition to your teacher, these may 
include local nursery operators. Cooperative Extension agents, nursery association representatives, 
advisory committee members, etc.) 



PROCEDURE: 

^' Jn^lifjJ*"^ ^^^^ resource people, make a list of the various job classifications used in local 
nurseries. 

^* ItlfSmed^^^^^ description. Include requirements for job entry and a list of tasks 



EVALUATION: 

1. Job Classifications wer^ accurately compiled anci neatly listed. 

2. Appropriate descriptions were completed for each classifi':ation 

3. All work was completed neatly and on time._ 

FINAL GRADE 
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STUDENT EXERCISE 1-E 
REQUIRED JOB SKILLS 



The objective of this exercise is to make you aware of how your personal characteristics, skills, and 
knowledge compare with those required for successful employment in the nursery industry, 

MATERIALS: 

• paper and pencil 

• ]0b classifications from Exercise 1-0 

• job descriptions from local nursery firms 

• "Vocational Horticulture Occupational Tasks and Proficiency Record" from your Horticulture Record 
Book 

PROCEDURE: 

1. Select from your list of job descriptions an entry level position for which you might apply. 

2. From the list of skills in your Record Book, select those skills which are important for the job you 
selected. 

3. Prepare a written resume which will support your application for the job selected. List on the resume 
those important skills which you can perform successfully (see Figure 



Figure 1*1. Items to Include in a Resume 



name 
address 
phone number 
work experience 



special skills 
school activities 
community acti^'^ties 
2 or 3 references 



QUESTIONS: 

1. Are there any important skills which you have not yet mastered? 

2. If so. list those skills on a separate sheet of paper and explain how you could become proficient in 
those areas. 

EVALUATION: 

1 . Skilfs necessary for employment in the selected position were accurately compiled and neatly listed. 



2. A resume supporting your application for the ected job was accurately and neatly compiled. 
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QUIZ - CHAPTER 1 



TRUE OR PAUSE 

Read each statement compietely. If the statement is true, circle "T." If the statement is false, circle "F " 
T F 1. Wholesale nurseries sell plant material directly to consumers. 
T F 2. Retail nurseries sell plant material directly to consumers. 
T F 3. Mail-order nurseries typically develop a catalog. 

T F 4. Entry-level workers in the nursery industry generally begin at minimum wage. 

T F 5. Many entry-level jobs in the nursery industry require manual lairor. 

T F 6. New specialized equipment has enabled many nursery operators to cj^ oroduction costs. 

T F 7. Plant patents protect people who originate new forms of plants. 



MULTIPLE CHOICE 

Read each item and decide which choice ansv/ers the question or completes the statement. Circle the lener of the 
correct answer. 

8. Which of the following is classified as a major crop for the nursery industry as a whole? 

A. perennials C. broadleaf evergreens 
°' ^oses Q. ground covers 

9. Which of the following states is a leader in the production of nursery stock? 

A- Georgia C. Kansas 

B. Arizona 0. Ohio 

10. Wholesale nurseries may sell plants to all of the following except: 

A. other nurseries C. garden centers 

B. homeowners D. iandscapers 

11. The region of Ohio that has the bulk of the nursery industry is: 

A. Southeast C. Notheast 

B. Southwest D. Northwest 

12. Students who graduate from vocational horticulture programs should expect to begin emoloyment 
at the following level of the organization: ^ 

A. crew member C. supervisor 

B. assistant superintendent d. assistant supervisor 

13. Which of the following nursery crops is of greatest importance in the United States? 
A. annuals and bedding plants C. rose? 

^' conifers q! foliage and house plants- 
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ANSWER KEY - CHAPTER 1 



K«y Questions • page 1-3 

1. nursery stock producers 
landscape firms 

landscape maintenance operations 
retail nurseries or garden centers 
mail-order businesses 

2. Mail-order businesses generally develop a catalog. 

3. "Reld stock" refers to plant grown directly in the 
field. 'Container stock" may also be grown m a field, 
but plants are in some type of container, 

^. snade and flowering trees 
broadleaf evergreens 
conifers 

deciduous shrubs 
foliage and house plants 
groundcovers and vines 
fruit trees 

annuals and bedding plants 
perennials 

5. budding crew 

tree-trimming crew \ 
hoeing gang 
farm worker crew 



6. knows job well 

has work experience 
enjoys the work 

is capable of working with other people 
is honest 

is willing to assume responsibility 
is imaginative 
has initiative 

7. (a) Nurseries are replacing costly, hard-to-find, 
unskilled labor with machinery, (b) Some nurseries 
now have employees who design specialized 
equipment for that nursery. 

8. Plant patents encourage the development and 
improvement of plants by protecting the people who 
originate new plant forms. 

9. (a) New Chemicals have proven quite effective in 
controlling insects, weeds, and other pests, (b) 
ChemicaJ growth regulators have reduced the need 
for and the cost of hand labor for pruning, etc, 

10. Tissue culture has considerable economic 
advantage because large numbers of plants can be 
produced in a snort time. 



Ttrms to Remember - page 1-5 



QUiZ 



1. salaried worker 8. 

2. container stock 9. 

3. nursery io. 

4. broadleaf evergreen il. 

5. wholesale 12. 

6. landscaping i3. 
7 narrowleaf evergreen 14. 



field stock 
conifer 

garden center 
hourly worker 
retail 

piece-rate worker 
landscape maintenance 



Crossword Puzzle - page 1-6 

ACROSS DOWN 

3. garden center 1 . 

4. narrowleaf 2. 
3. container 5. 
7. field 8. 
9. retail 

10. maintenance 



broadleaf 
nursery 
landscaping 
conifer 



True or False - page 1-12 



1. false 

2. true 
true 
true 
true 
true 
true 



Multiple Choice * page 1-1 2 

8, C 

9, 0 

10, B 

11. C 
12- A 
13, 8 



EKLC 



1-14 



GLOSSARY - CHAPTER 1 

?™5?ghoI?m^e yTar'. '"^"^ ^'^^ relatively broad leaves (as opposed to nsedies) that remain green 

coniftr - cone-bearing plant with needlelike leaves. 

container stock - plants grown in some type of container. 

field stock - plants grown in the field as opposed to containers. 

garden center - a retail business generally selling plants and related supplies. 

hourly workers - workers paid by the hour. 

landscape maintenance - caring for established plantings. 

landscaping - improving the environment with the design and construction of plantings, 
narrowisat evergreen - plant with needlelike leaves that remain green throughout the year, 
nursery - a business which grows woody and/or herbaceous plants. 

p^ce-rate workers - workers (usually temporary) paid by tlie amount of work they do rather than by the 
retail - selling merchandise to consumers as opposed to other businesses. 

they do**"**" ■ ^^''^ ^ '^^^ regardless of the number of hours they work or the amount of work 

wholesale - selling merchandise to othe. businesses rather than to consumers. 
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1-15 

NARRATIVES FOR ^^ANSPARENCY MASTERS • Chapter 1 
T1-1 (Student Manual, pages 1-2) 

The nursery industry is composed of many types of businesses including: nursery stock producers (some 
of which are mail-order firms) landscape firms, garden centers, and mass market outlets. 

OuMtfont: Which types of nursery firms are located in this area? How would a landscape nursery differ 
from a nursery stock producer? What is a mass market outlet? 



T1-2 (Student Manual, page 3) 

Shade and flowering trees, broadleaf evergreens, and conifers are the major nursery crops produced m 
the United States. Actually, there are more conifers produced than any other type of plant, but the dollar 
value in other areas is greater. 

Questions: What types of crops are grown by nurseries in this area? Are there any specialty crops grown In 
this area? Where do you think most of the bulbs, corms, and tubers are produced? 



T1-3 (Student Manual, page S) 

Economically, the Ohio nursery industry is very important. This map of Ohio shows the number of 
nurseries in each county and the total certified acreage in each county. 

Questions: Which counties have the greatest number of nurseries? What factors can help explain the large 
number of nurseries in these counties? 



T1-4 (Student Manual, page 7) 

The interesting part of an organizational set-up such as the one shown here is the way this nursery utilizes 
its supervisors during the different seasons. 

Questions: What are some other jobs in the nursery industry? What are some of the skills you might need to 
become a supervisor in a large nursery? What kinds of skills would you need to be part of a work crew? 



T1-5 (Student Manual, pages 4-7) 

These are some of the tasks you might perform as a nursery worker 

Questions: Which tasks would you enjoy? Why? Which tasks would you dislike? Why? 



T1-6 (Student Manual, page 6) 

Nursery supervisors have identified these characreristics as being desirable in a nuisery worker. 
Question: Which of these characteristics do you have? 



T1-7 (Student Manual, pages 8-10) 

Many advances are being made in the nursery industry today. These are just a few of the new trends in 
nursery operations. 

Questions: What are plant patents? Why are they important to the nursery industry? Why is automation 
important in the nursery industry? Why is the development of new chemicals important to the nursery 
industry? Why is tissue culture important to the nursery industry? In what ways could computers be used 
in a large nurser/ operation'' 



ERIC 



WHOLESALE 
Nursery stock producers 

RETAIL 

Nursery stock producers 

Landscape nurseries 

Design 
IVIaintenance 

Garden centers 
IVIass market outlets 
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Types of Nursery Crops Produced 

Shade & Flowering Trees 21 

Broadleaf Evergreens 20 

Conifers 19 

Deciduous Shrubs 8 

Foliage & House Plants 7 

Groundcovers & Vines 6 

Fruit Trees 5 

Annuals & Bedding Plants 3 

Perennials 2 

Specialties (Bonsai, etc.) 1 

Roses 1 

Bulbs, Corms, Tubers 1 



T1-3 



OHIO NURSERIES 



PRODUCERS AND CERTIFIED ACREAGE 
1982 




OARKE 



I 17.7 



jswitaY 
« 7i 



LOGAN 
9 10.2 



MARION J (4 496.8 

13 1A 1 
4 9.8 J 



/UNION 



KNOX 



HOLVtES 
3 U.8 



COLUMBIANA 
29 188.3 



pfleatE 

4 12 



[morrow 

OB-AWARe'T^ 3 . 23 
CHAMPAIGN ] 154.5 jj 46 / uCKING 

_^ ^^'^ f T^ANKLJn/ ImuSKINOU MfQu £p NS£^ 

M ^IclIZ 7 r / ir 222.3 « 1- 



CARROLL 
frUSCARA^q 11 ^jEPFHfll 
SON 



MIAMI 




MONT 
GOMe^Y 



1.1 I 



IT 222.3 

IperryI 



29.5 



SELiWONT 
10 67 



GHEENE^TVaOISqJ PtCKAWAY^ • 20.7 



2> 588. If I PAY^TTr 

10 43.3 I ^^^ei 



34 205.3 1,4 32-/. 

^* ^1 7 37.1 

HAMILTON" 



yCLER. 
46 J80 / MONT 

11 

.51.3 



3 41 

HIGHLAND 
BROWN / AOAMS 
1 1 

T.2 



5 366. T 

''ROSS 

• 16.5 

' PtKE 

_Q 0 
SOOTO* 

1 0.3 



(fairpielo_ 

5 



95 



[noble I WONflOE 

I morgan] 0 0 

5 WASHINGTON 



JvTnton 


1 * 11 W 




T 1 0.5 


S / MBGS I 


LJ4 42 ^ 


pACXSONi 


GALLlAy/V J 



.3 3.31 



2 3 
AWRENC^ 



TOTALS: 1,100 producers: 
10.909.2 acres' 
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T1-4 



Organizational Chart for a Large Nursery 



President 
(owner) 







Vice-President 






Nursery Superintendent 






Assistant Su 


perintendent 



WINTER 



Harvesting Harvesting Shrub 

Supervisor (B & B) Suoervisor (bareroot) Supervisor 



Nursery Manager 
(equipment) 



Mecnanic Storage 
Supervisor 



SUMMER 



Assistant 
Mechanics 



Assistar x 
Storage 
iSupervisor 



Propagation Licensed Pruning Nursery Manager Mechanic Inventory 

Supervisor ' Pest Control Supervinor (cultivation, etc.) Supervisor 

Supervisor 



Assistant I 
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Tasks of a Nursery Worker 

Plant propagation 

Soil preparation 

Potting/Transplanting 

Fertilizing 

Cultivation 

Pest control 

Pruning 

Harvesting 

Grading 

Storing 

Shipping 
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Desirable Characteristics of 
a Nursery Worker 



Lii<es plants 

Enjoys working outdoors 
Enjoys working with people 
Willing to work hard 
Honest 

Willing to assume responsibility 

Showing initiative 

Patient 

Having sales ability 
Businesslike 
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New Developments in 
the Nursery Industry 



Plant patents 

Automation/New equipment 
Chemicals 
Tissue culture 
Computers 



1-22 
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CHAPTER 2 

SOILS 



PEHFORMANCE CHECK LIST 



1. List five factors responsible for the formation of soils. 

2. Describe the three horizons found in a soil profile. 

3. List the components of soil. 

4. Lici and describe the three types of soil water. 

5. Describe the effect of capillary action on water in the soil. 

6. Differentiate between wilting point and field capacity in terms of soil water. 

7. List and explain the three properties of aggregates relating to soil structure. 

8. Describe the effect of organic matter on soil structure. 

9. Demonstrate the ability to obtain pertinent informadcn from references for detc^rmining soil type and 
soil characteristics. 

10. Define "soil pH." 

11. Explain the difference between soil acidity and soil alkalinity. 

12. Describe how to adjust pH for both acid and alkaline soils. 

13. Explain the effect that soil pH has on nursery plants. 

14. Describe how a soil solution is tested to determine pH. 

15. Explain the Importance of proper drainage for growing nursery crops. 

16. List two major types of arainage for nursery crops. 

17. Differentiate between sterilization and pasteurization of soils. 

18. Differentiate between steam and chemical sanitation of soil. 

19. List the characteristics of an ideal soil mix. 

20. Describe how soil mixes are prepared. 

21. List the functions of a mulch. 

22. Describe the effect of raindrop splash on exposed soil. 
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SUGGESTED LEARNING ACTIVITIES 

1 Collect and examine soil samples. Compare various samples and search the soil for living organisms 
Analyze the color and texture of your soil samples. 

2. Have each student bnng a sample of soil from the home garden for analysis of pH and texture. 

3. Have students test their own soil samples for drainage. 

4. Demonstrate how the addition of soil amendments can improve soil drainage. 

5. Examine plant roots and how they grow in soil. Set up an experiment to observe plant growth in 
various types of soil. ' 

6. Sprout some bean, grass, or radish seeds in a jar. Observe root growth as sprouts develop. 

7. With a soil test kit analyze some soil samples for their nitrogen, phosphorus and potassium content 
Invite a Cooperative Extension agent or nursery ooerator to demonstrate usage of such a soil test kit. 

8. Set up a demonstration to illustrate percolation ofwater into the soil. Conduct your experiments usina 
several different soil conditions. ^ 

9. Obtain copies of Conserving Soil, a publication prepared for the United States Department of 
Agriculture. Soil Conservation Service, by The Communications and Education Group, a division of 
the Maier Corporation. Consult your locai Soil Conservation Service or Cooperative Extension 
Service for availability. 

10. Obtain copies of Teaching Soil and Water Conservation (PA-341) and Soil and Water Conservation 
Acavittes for Scouts (PA-97S) from the United States Department of Agriculture. Soil Conservation 
Service. Try some of the experiments found in these fcuHstins. 



SAMPLE INTEREST APPROACH 

What would the earth be iik's without soil? What would cities look like if there were no soiP What would 
the suburbs and small towns look like? What about farms? How would people raise plants, feed livestock 
etc. without soil? 

Have you ever heard the expression "Land is a good investment - they're not making anv more of it" ^ 
Just what does this mean? If you think about it for a few minutes, it is plain that this statement has several 
things to tell us. It says that the land masses (continents) of the earth will not increase in size to any 
measurable extent. It says that as the population of the world increases, more of the space that we se^ as 
rsngeiand and cropland will increase in value as people buy it to build homes, factories and cities'lo 
agricultunsts who depend upon the land to produce food, fiber, and other crops, it says that tney must be 
able to produce more on the land they now have. 

Why is knowing something about soil so important to nursery operators? Why aren't nursery croos lust 
planted m the field with no regard to soils or soil types? The nursery operator must te aware of the 
increasing value of land and must take steps to use land in the most effective way possible Furtnermore 
anyone who w»nts to make a profit in the nursery business must grow crops efficiently Good soHs 
proouce hign quality crops. Knowing what makes a soil good or how to make a poor soil better can helo 
make you a better horticulturist. ucucr i,an neiu 
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NAME 

KEY QUESTIONS FOR CHAPTER 2 



2-3 



PART 1 

Soil Formation 

1. Why are soils important to nursery operators? (page 11) 



2. Define "soil." (page 11) 



3. Sow is soil formed? (pages 11-14) 



4. List five factors responsible for soil formation, (pages 1 1-1a) 

1) 

2) . 

3) 

4) 

5) „ 

5. List the three major groups of parent materials, (page 12) 



2) 
3) 



6. How did glaciers affect soil formation? (page 12) 



7. How does climate affect soil forrration? (page 13) 



(continued) 



erIc 
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Part 1 (continued) 

8. How do p'ants and animals affect soil formation? (pages 13-14) 



9. What is topography? (page 14) 
10. How does topography ^>ffect soil formation? (page 14) 



11. How does time affect the formation of soils? (page U) 



12. How does time affect soils after they have been formed? (page U) 

13. What is "leaching"? (glossary) 
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PART 2 

Soil Profiles 
1. What is a soil profile? (page 15) 



2. List and describe the three horizons found in soil, (pages 15-16) 



3. What is topsoil? (page 16) 



4. What ib subso'il? (page 16) 



5. What is the solum? (page 16) 



Soil Components 

P, What is humus? (page 16) 



7. List three ways organic matter affects soils, (page 'i6) 

1) . 

2) , 

3) 



2-5 



(continued) 
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Part 2 (continued) 
Soil Water 

8. How do hygroscopic water, cap'Uary water, and gravitational water differ? (pages 17-18) 



9. How can you tell that a soil has reached the saturation point? (page 18) 



10. What is field capacity? (page 18) 
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PART 3 

Soil Texture 

1. What is soil texture? (page 19) 



2. What is loam? (page 19) 



Soil Structure 

3. What is soil structure? (page 21) 



4. What 'S an aggregate? (page 21) 



Soil Types 

5. List eight types of soil structure, (page 21) 

1) 5) 

2) . ^6^ 

3) _7) , 

'. _3) . 



6. Vi/hat is soil tilth'' (pages 16 and 22) 



7, How can soil tilth be improved? (page 22) 



Soil Acidity and Alkalinity 

3. What is soil pH? (pages 25-26) 
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Part 3 (continued) 
9, What is a neutral soil? (page 25) 



10. How does soil pH affect plant growth? (page 26; 



11. How can soil acidity be reducf>d? (page 26) 



12. List five materials which can be used to reduce the acidity of soils, (page 28) 

2) 

3) , 

4) 

5) - 

13. How can you adjust the pH of an alkaline soil? (page 29) 
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PART 4 

Drainage 

1. What are some possib^ effects of too much water on plants? (page 29) 



2-9 



2. What :s drainage? (pages 29-30) 



3. What is the difference between soil sterilization and sc'l pasteurization? (page 34) 



4. What is soil fumigation? (page 36) 



5. How is soil past-eurized? (page 34) 



3, What is one problem associated with steaming soil? (pages 34-36) 



7. What happens when aJI the nitrifying soil bacteria are killed? (page 36) 
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PARTS 

Soil Mixes 

1. What are four characteristics of ar. ideal soil mix? (page 37) 

1) — - 

2) '. . 

3) . 

4) 



2. What is the bulk density of a soil? (page 37) 



3. Why is the cation exchange capacity of a soil important to plant growth? (page 37) 



4. List four advantages of using hardwoci bark as a potting mix ingredient, (page 37) 

1) . 

2) 

3) 

4) 

5. List three advantages associated with the use of peat as a potting mix ingredient, (page 38) 

1) 

2) . 

3) ., 

6. List two advantages of using penite as a potting mix ingredient, (page 38) 



7. List two advantages of using vermiculite in potting mixes, (page 38) 
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Mulch 

1. What is a mulch? (page 39) 



PART 6 



2. List six functions of a mulch, (pages 39-40) 

1) 

2) 

3) - 

_ 

5) ___ 

6) . 



Soil Conservation 

3. How can soil be renewed? (page 40) 



4. What is a green manure crop? (page 40) 



5. What is a cover crop? (page 40) 



. What is the major purpose of a soil-building crop? ( 



NAME 



TERMS TO REMEMBER - Chapter 2 
PART I 

Match each term from the technical vocabulary list below with its correct definition Fill m each blank with th* 
appropriate word, if you need help, refer to the pages (g.ven in parentheses) m Chapter 2 o? "e A/u/seA^ 



T«chnicai Vocabulary 



aggregate 
agronomy 
bulk density 
capillary water 
cover crop 
hygroscopic water 
loam 

metamorphic rock 

mottled 

mulch 



parent material 

pasteurization 

sedimentary rock 

soil-building crop 

solum 

subsoil 

topography 

topsoii 

vermiculite 



- 1 Any loose and dry material used as a thin protective ccvering over 

the soil, (page 39) 

- 2. The combination of A and 3 horizons, (page 16) 

- 3. The weight of soil, (page 37) 

- 4. A lightweight, expanded-mica product often used as a rooting 

medium for plants or as a soil amendment, (page 38) 

- 5. A group of soil particles, (page 21) 

- 6. The C horizon ot soil, (page 16) 

- 7. Water or moisture strongly attached to soil particles, (page 17) 

- 8. Rock formed by the deposition of sediment, (page 12) 

- 9. The science of soil management, (page 23) 

- 10. Water that is available to plants. This water is held more tightly to 

the soil particle than the pull of gravity, but is weak enough to allow 
It to be used by pis ns. (page 17) 

-11. Soil below the usual depth of cultivation, containmg little or no 
humus, and characteristically more dense than topsoH. (page 16) 

- 12. Rock formed through a process of change caused by pressure or 

heat, (page 12) 

- 13. A crop which helps to maintain the tilth and prevent losses of the 

soil that is present, (page 40) 

. 14. The A horizon of Si^il. (page 15) 

- 15. Spotted or blotched m coloring, (pages 32. 34) 

(continued) 
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T«rm8 to fltmember • Part 1 (continued) 

16. A herbaceous crop sown to covertheground temporarily and thus 

protect it from erosion, (page 40) 

. 17. The lay of the land, (page 14) 

Exposing soil to a high temperature to destroy certain 

microorganisms, (page 34) 

19. A soil containing a relatively equal mixture of sand, silt, and clav 

(page 19) ^' 
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NAME 

TERMS TO REMEMBER - Chapter 2 
PART 2 



Match each term from the technical vocabulary list below with its correct definition. Fill in each blank with the 
appropriate word. If you need help, refer to the pages (given in parentheses) in Chapter 2 of r>7e Nursery Worker. 



Technical Vocabulary 



erosion 

field capacity 

fumigation 

gravitational water 

green manure crop 

horizon 

igneous rock 

infiltration 

leaching 

peat 



perlite 
PH 

saturation ooint 
soil 

soil profile 
soil structure 
soil texture 
sterilization 
tile drainage 



. 1 . The internal drainage of a soil through the use of buried concrete 
or clay pipes, (pages 30-31) 

. 2. The process of making a soil free of all harmful organisms, by heat, 
steam, or* fumigation, (page 34) 

3. The process of wearing away of rocks and soil by natural aaents. 
(page 13) ^ 

4. water that is free to move through a soil mass under the influence 
of gravity, (page 18) 

5. Decomposed bog plant.*-, (page 38) 

6. The washing out of soluble materials from the soil, (glossary) 

7. The size of soil particles and proportion of sand. silt. and ciay m a 
soil, (pagt 19) 

8. Treatment of soil, plants, or a greenhouse with a gas. smoke, or 
vapor to rid it of pests, (page 36) 

9. A lightweight, granular material made out of a volcanic mineral 
treated by heat and water so that it expands like popcorn, (page 38) 

10. The amount of water the soil can held after draining cff excess 
grav. National water, (page 18) 

11. A symbol used in expressing both acidity and alkalinity, (page 25) 

1 2. A cover crop which is plowed under while still green imorove the 
soil, (page 40) 

13. A natural layer on the ea.nh's surface in which plants crow 
(page 11) ^ ^ 

(continued) 
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"" -ms to flemembar - Part 2 (continued) 



ERIC 



. 14. The point at which a soil cannot hold anymore moisture, (page 1 8) 

. 15. Rock produced under intense heat, as rocks of volcanic origin 
(page 12) ' 

. 16. A layer of soil which differs in composition and/or structure from 
adjacent layers, (page 15) 

. 17. Filtering into or through the soil, (page 30) 

18. .A ciagram of the vertical section of a soil showing the thickness 
and character of the various soil horizons, (page 15) 

19. The arrangement of the mineral particles in the soil, (page 21) 
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Crossword Puzzle 2A - Clues 



ACROSS Clu«s 

3. flock formed by sediment deposits, (page 12) 

5. A type of drainage system, (page 31) 

6. Killing some but not all organisms in the soil, 
(page 34) 

10. The A and 8 horizons together are referred to 
as the , (page 16) 

11. The rock from which soil is formed is called 
material, (page 11) 

13. Soil science, (page 23) 

17. flock formed through a process of change 
caused by pressure or heat, (page 12) 

20. The lay of the land, (page 14) 

21. The A horizon is often referred to as 

soil, (page IS) 

22. The washing away of soil, (page 13) 

23. A sojI containing a mixture of sand, silt, and 
clay in relatively equai propoitions. (page 19) 

24. The gradual movement of water into the soil, 
(page 30) 



DOWN Clues 

1. Expanded mica, (page 38) 

2. Orgar.lc soil additive derived from decayed 
bog plants, (page 38} 

4. Expanded volcanic rock used as a soil 
amendment, (page 38) 

7. Killing all organisms in the soil, (pags 34) 

8. To flush the soil with large amounts of water, 
(glossary) 

9. The point at which ail soil pores are filled with 
water, (page 18) 

12. A group of soil particles, (page 21) 

14. Treatment of the soil with a gas to destroy 
pests, (page 36) 

15. Water held to soil particles so tightly tnat 
plants cannot use it. (page 17) 

"'S. A crop is sometimes p'.inted to 

prevent soil erosion, (page 40) 

18. flock produced under intense heat, as rock of 
volcanic origin, (page 12) 

19. A measure of acidity and alkalinity, {page 25) 
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Crossword Puzzle 2S • Clues 



ACROSS C]ues 

1. Killing some but not all organisms: in the soil, 
(page 34) 

5. A ty::e of soil water which is available for plant 
use. (page 17) 

6. Soil science, (page 23) 

7. Tl-Je layer beneath topsoil is called 

soil, (pag^s 15-16) 

8. To apply large a.mounts of water, (page 37) 

11. Rock produced under intense heat, as rocks of 
volcanic origin, (page 12) 

13. The lay of the land, (page 14) 

14. Rock formed by sediment deposits, (page 12) 

17. A layer in a soil profile, (page -15) 

18. The A and 8 horizons together form the 
-I (page 16) 

19. A measure of acidity and alkalinity, (page 25) 

21. The size of the soil particles, (page 19) 

22. A mixture of sand. silt, and clay, (page 19) 

23. Green crops are plowed under to add 

organic matter to the soil, (page 40) 

24. Soils with several distinct colors are said to be 
(pages 32. 34) 



DOWN Clues 

2. Killing all organisms in the soil, (page* 34-36) 

3. Water so tightly bound to soil particles that 
plants cannot use it. (page 17) 

4. A crop is sometimes planted on bare 

soil to prevent erosion, (page 40) 

6. A group of soil particles held together {paces 
21.22) 

7. The productive portion of the earth's crust, 
(page 11) 

9. Rock formed through a process of change 
caused by pressure or heat, (page 12) 

10. Sanitizing the soil with a gas. (pages 34. 36) 

12. Expanded mica, (page 38) 

14. The terms blacky, prismatic, and platy all refer 
to types of soil (page 21) 

15. Another name for the A horizon is soiU 

(page 15) 

16. The washing away of soil, (page 13) 

19. Rocks from which soil is derived:— 

material, (page 12) 

2C. Organic material composed of decayed bog 
plants, (page 38) 
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NAME 



LETTER MAZE 2A 



The 20 words listed below are hidden m the lener maze. Can you find them? Thijy may be written across, down, or 
diagonally, when you find a word, circle it. 



NSHMAQDXUEEXEDR«v'PG'DXSQ2CTYXRLZHH 

LEUXOTYRZIHUTALYSRTWXOSTSLQTOZUE 

yUE^XUPDIRHQYER0SI0NPERLITE^^TRl3G 

HLGPSLLSLUNKCXJROFUONONTUGyJHZLU 

IGEZYGSSEUGLUCLQPHCKMTCBHyQOD.JiJ.J 

OTFECTIQAJIXXDOZPEOIYP'v'TGXZIKIQL 

PHWYJKMLCUSGWRETITWARUAEI I CCBhBK 

UEJKWHCUHNUSCCOAU^i'YQWPHLOSKGSKSI 

OYACOKBI LJXUYHKECZQNPyNMI EDEYGOF 

KRETPWABUWKWI QTPU<v'DGAOQDGDEHJHL I 

ERQLAAGAQSUOAIMROAXUZBBQBIDXLJUN 

PSOMSGSCORZCLPOPPTHIXHDSQMESHSMF 

yiCUTRMIEUKUATFGRERUPISRJECCRDEI 

VARWETWSGUCUGATWGOJQYTSNUNJOZQKL 

WGOYUTTYJIAEXWOKHMQRNOADBTRR'v'BKT 

AFJURHXFMUECECPRPBLYAPXTXAZLVhZR 

GUGSIHHRXSGZGESGTKYWXOUHLRFOY PCA 

R X P F 2 C E Q Y K Y R T Q 0 T M R B Q X G L I.' A i' L ^^ H Y M T 

OOFOAULYXJGJLXiriELAPWRWGBHKGYDLI 

NFKSTSURMSILGPLIYRHOUAOFOWVIDKYO 

0UISIDZ2HFWNJFMIXPIDUPAGGREQHTE^i 

MMSGOTARCOTIKXAYTYYLFHRP-JIT Y Q Z 0 I 

YITLNGNXRAJODIPXUTJLIYJOWNLWHB'v'Q 

XGTKDEPFCAHYUUUYMULCHZJHKHHWSADC 

TAXINBOFHXDHXHUKCOEBWLACZJI SHO I 0 

RTUSBWPUMJJFOEZ I PNMUEUDTCIMKQYFO 

UILORCBXSJDMZYZMIXUEEEHHIAISMZTW 

^-'OJUHBMNTCLPWPZEJMWJJHWQOOSOSCFQ 

WNYSM0DKGRGUYW0JXFUFEWAL«v'MN3NKME 



AGGREGATE 

AGRONOMY 

EROSION 

FUMIGATION 

HORIZON 

IGNEOUS 

INFILTRATION 

LEACH 

LOAM 

MULCH 



PASTEURIZATION 

PEAT 

PERLITE 

SEDIMENTARY 

SOLUM 

STERILIZATION 

SUBSOIL 

TOPOGRAPHY 

TOPSOIL 

VERMICULITE 
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NAME 

LETTER MAZE 2B 

^::^::!^::!'Z^^;::^ '^"^ ^^-^ ^^^^ -ay be wr,tten across, .own. or 



LNUWIEFMUUJPYMIMPJFBSKHRTDOIGM Y 0 
K N 0 S N D S Y E A P E M B R Q E W L P Z 0 0 K R N W 2 E p c^ B 
''NJIEPXWDTVQAOPLRYULCYBGHLWKT"SH 
DYDKZirxCLAAXGJXHQGAKZTEUSOOHMLiE 
F T D K M Q U Q L B K M Y Y G M L V F r A U J L r y F R W D W X 
ZLbANLSAH2YDGAT0SETGD^.'i^NPSX r 3 T S I 
QNG2WTSENIPEUR KLSHANITYWGGN 'J PRK" 
LLAWQJCKDBAEWIPLGJXCMGtgCEr-iGBNXA- 
XJJOJXSPHIWCSWDHJLYNHDKYIJUDQP VP 
8PFDPYDTUXMZYHGRI ZGNJSSEPSLUHACI 
F K U G G E Q I E U T E P D G G S C K F J W IJ Y -. Q ? K X B 3 5 M 
NUMTFPUDMRPANQRQJALKAABPRPHFRTAI 
PQlAGKQAIGIETTIEQPXBYYSECBCRHEir 



0 



I f.l'i^rl ^ FQNBLUSA I CTSWHKGADU Y W 0 U J E 



SOTHDLXGXRUIGZZTYUATBSLGGPEPLif 
GEIOIPC?! IQGYLMAUDRLQTELNSLOFI^O 
hMS^??!E?^^^^^^"'^°^'<W'^'r°N.;QWNJA 
UNNAGGREGATElNR0IERJNRrGNE0U3T 
MIEy'TWFSYQDBPGPAGGBDGAZKVNWQrr 
f M n r ° 5 ^ ^ ^ ^ D P 0 N B T X N A K g U I B J X U E 0 



SVGSUXKZDLZKTWJGLI 2 IY^fVCVcbT 

nhipqvfqbdgfqawtbyoguqedijghqb'=^ 

CAGSHLNXGULYTDYYZLRNQHR ^^^i^B- 
LTQTLZMZGKWDJTOUNUEHWZM 



rt 

Q H R B Z F 2 Q R £ F r-l 
0 L D I R 



F I N H 0 P I G U T L J H J W r H G f 2 M i V Y F ? B ; i 3 5 C' 
HRCHLFAAi.'FXTZITCBI JJNI CLUPQPF^vr, 

Q c [1 ^! ? 2 ' ^ ^ ^ ^ ^ ^ ^ ^ ^ >^ ^ p N N r J ^' 

Q S 0 X U V G G B J E Z I P J Z E S U H C X L 2 R G R f4 E C C M 

FGMQQQG^DGI^IAWBGEFADGGTJFRXCIKTS 
0 0 C X E U M U L C H L X G T D K I T H E T E T 0 J R ; j ^ ,1 ? 



AGGREGATE PASTEURIZATION 

AGRONOMY pgAT 

EROSION PERLITE 

FUMIGATION SEDIMENTARY 

HORIZON SOLUM 

'GNEOUS STERILIZATION 

INFILTRATION SUBSOIL 

LEACH TOPOGRAPHY 

LOAM TOPSOIL 

METAMORPHIC VERMICULITE 
MULCH 
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STUDENT EXERCISE 2-A 
DETERMINING IF ALL SOIL PARTICLES ARE THE SAME SIZE 

This exercise helps to demonstrate the ability to identify the various sizes of soil particles. 



MATERIALS: 

• one-quart Mason jar 

• sample of soil 

• piece of cardboard 



PROCEDURE: 

1. Fill the Mason jar about two-thirds full of water. Pour in soil until the jar is almost ful'. Replace the 
cover or put one hand tightly over the top of the jar and shake it vigorously. Then put the jar on the 
table and let the soil settle. Allow plenty of time because the very small particles ,vill bes ow in settling. 

2. Hold the cardboard against the side of the jar and draw a diagram showing the different layers that 
have settled (Figul-e 2-1 ). The larger particles at and near the bottom are the sand particles. The finer 
particles directly above the sand are the silt particles. The top layer of very fine particles consists of the 
clay in this soil. 




SOIL CHART 



Clay 
Silt 




Rgur« 2-1. Diagram snowing different layers of so: 



(continued) 
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Studtnt Exercis* 2-A (continued) 
INTERPRETATION: 

It Should be evident from this exercise that soils are made up of particles of different si2»s This is true 
W.M every soil. Based upon the size of particles, ycu can classify soils according to the r texfure^^^^^^ 
TererTn^lVarJV °' Panicles. The particles are measured in miilimLtfrs A m nSr'.s 0 0^^^^^ 
meter, and a meter ,s approximately 39 mches.) They are classified according to the following chart: 

v«ry coarse sand 2.0 to 1 .0 mm 

coarse sand 1.0 to 0.5 mm 

madium sand 0.5 to 0.25 mm 

0.25 to 0.10 mm 

very fint sand 0.10 to 0.05 mm 

«'* 0.05 to 0.002 mm 

•^'"y smaller than 0.002 mm 

Th JrmoMnt n?c°JL^f k'^!" important to the study of soils, and the relationship of plants to vanous soils 
h^o':rch"la;i?ft" in'h'Srd." ^ ^° '° ^'^^ ^^^^y through"a°so,ra;d 

aroH°i' "^'.r "''^'^^ ^'f ^' proportion to silt ancJ sand, takes in water very slowly The clay particles 
aTdTsT^^'Syir^^^^^ 

Loam and silt loam refer to soils that have a favorable proportion cf sand silt and clav A loam 

h'l w^VertSrl'oTtSe'^o.f F"o?'S"f • T"'' '^^^^^ gratl'iSo^Ll forcis p'uH mo's?o 

Hrl^tr soil. For this reason, medium and coarse sar.dy soils low in clay are known as 

droughty soils. Crops cannot live long in them without very frequent rains or irngation^ 

EVALUATION: 

1. The exercise was completed as directed 

2. All materials and equipment were cleaned and stored properly. 



FINAL GRADE 
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NAME 

STUDENT EXERCISE 2-B 
DETERMINING SOIL TEXTURE BY FEEL 

After you have finished this exercise, you should be able to demonstrate the ability to determine soil 
texture by fee) as well as by mechanical analysis using the textural triangle. 

MATERIALS: 

• several soil samples (eac'-i from a different location) 

• small container fc water 

PROCEDURE: 

First observe the dry samples and note the following characteristics: 

A. Soils high in sand are seldom cloddy. They usually break apart easily. 

8. Soils high in silt may be cloddy, but usually break suddenly to a soft powder showing a fingerprint. 

C. Soils high in clay are usually cloddy. The dry granules are often hard to break even with pressure. 

Although you can determine some general characteristics of the soils by dry observation a more 
accurate analysis can be made only by using a moist sample. 

Take about a half a tablespoon of one of the soils. Moisten it gradually with a small amount of water 
Knead itvigorously until all the dry lumps have been 'wetted. Increase the amount of soil if too much water 
IS used. When all the soil is moist, test the ease of forming a ball, then try to squeeze the soil into a nbbon by 
working it between the thumb and forefinger (Rgure 2-2). Soils high in sand will feel gritty and will not 
rnake a good ribbon. Soils high in silt feel smooth and velvety, or floury. They usually show a fingerprint 
Clearly. They may form a short ribbon (depending upon the amount of day in the sample). Soils hiqh In 
cl.iy can often be pressed out into very thin ribbons two or more inches long 




ERIC 



Rgurt 2,2. Attempting to form a nboon to determine the soil texturs 

^ Test several samplas in the above manner. Attempt to name the texture of tho soil accorcina to tne 
.extural class characteristics m the following chart. Number the samoles you ide^ntify ana record your 
yordassifiw'twS'"''^^ °" provided. Give these results to your instructor so he.'sne can checK 

I continued} 
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Studtnt Ex«rcis« 2-B (continued) 

Results of Oetermming Texture Sy Feei 

NO. • SOIL TEXTURE PRIMARY & SECONDARY CHARACTERISTICS 



1. 
2. 
3. 
4. 
5. 
6. 
7. 



. cJ?® ®H®'' '2^.''® ^'^^^ completed has given you a quick method for identifying the texture of 
a soii.under field conditions. With practice, you can become fairly accurate with this Method 

har'^^r^f™ ""^^^ ^-^^^^"9 your accuracy under laboratory conditions. You can 

become more confident as you gam experience. 



EVALUATION: 

1. Some general characteristics of the soil were determined by dry observation. 

2. The texture of several soil samples was determined by feel. 

3. The chart (above) was completed neatly and accurately 

4. All materials and equipment were cleaned and stored properly. 



FINAL GRADE 
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NAME 

STUDENT EXERCISE 2-C 

MECHANICAL ANALYSIS OF SOILS 

The objective of this exercise is to measure the amounts of sand. silt, and clay in soils using a mechanical 
analysis procedure. 

MATERIALS: 

• soil samples from Exercise 2-B 

• 3 quart Mason jars 

• 8% Calgon solution (mix 6 tablespoons of Calgon per quart of water) . 

• ruler 

• cardboard pieces 

At this point, you should be able to identify the texture of soils by feel. You are able to feel the relative 
proportions of sand, silt, and clay in soils to make your decision. In this exercise you will be using a 
mechanical method to measure the amounts of sand (including fine gravel, coarse sand, and fine sand), 
silt, and clay in the soil. You will also be applying this information to a soil triangle to determine the texture* 
The success of this exercise depends upon your ability to separate these particles so you can accurately 
measure them. 

PROCEDURE: 

1. Place approximately one-half cup of one of the .- oils in a quart jar. Add five tablespoons of the 3% 
Calgon solution and three and one-half cups of waterto the soil. Cap and shake for five minutes Place 
the jar on a desk or table and let stand for 24 hours. 

2. At the end of 24 hours, measure the depth of settled soil. This represents the total cb^pth of the soil 
Then Shake thoroughly for five minutes. Place the jar on the desk and let it stand for 40 seconds. Now 
measure the depth of settled soil with a ruler. This is the sand layer. Reccd this depth. 

3. At the end of 30 minutes measure the depth of settled soil and subtract the depth of sand from this 
depth to get the depth of the silt layer. Record this figure. 

4. The remaining unsettled part represents the clay fraction. Record this figure. 



Rtsults of Mechanical Analysis 

SOIL #1 SOIL *2 

a. Total depth of soil 

b. Depth of sand layer 

c. Depth of silt layer . 

d. Depth of clay layer 

(a.[b-cj) ^ 



The measurements may be'converted into percentage figures according to the following examples: 







SOIL *i 


SOIL *2 


a. 


Total depth of soil 


23 mm 


35 mm 


b. 


Depth of sand layer 


9 mm 


13 mm 


c. 


Depth of silt layer 


10 m'm 


10 mm 


d. 


Depth of clay layer 


4 mm 


13 mm 



(continuea) 
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Studant Exercise 2-C (continued) 

To find the percentage of sand: To find the percentage of silt: 

Soil*1 Smrr^ ^ Soil .1 10 mm ^ ,oO = 43 5'/o 

23 mm 23 mm 

Soil« 13mm_ ^ ^0Q^3^,^ . Soil *2 10mm ^ ,00 = 28 5% 

'""1 35 mm 

Soil #1 100% - 82.5% = 17.5% clay 

Soil »2 100% - 65.5% = 34.5% clay 




Figure 2-3. THE TEXTURAL CLASSIFICATION TRIANGLE 
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Sludent Exercise 2-C (continued) 

How to Use the Texturai Classification Triangle 

Locate "percent sand" along the bottom of the triangle (Figure 2-3). Follow from this point up and to the 
left, parallel wit^ the right side of the triangle. The percent sand is constant anywhere along this line. 
Locate "percent clay" along the left side of the tnangle and follow from this point horizontaily across to the 
right. The texturai class for the soil is shown in the area where the sand and clay percentages cross ChecK 
the accuracy of this point by locating "percent silt" along the right side of the triangle and follow down and 
to the lett. The percent silt should meet the intersection oi rhe sand and clay percentages. 

Using the same soil triangle ( Figure 2-3). determine the texturai class of each soil you measure. For the 
example problems on the previous page. Soil ^1 turned out to be a loam. Check this answer on the soil 
triangle and see if you come out with the same answer, if not, your instructor can show you where you 
might be reading the triangle wrong. 



EVALUATION: 

1. The exercise was completed as directed 

2. All materials and equipment were cleaned and stored properly, 

FINAL GRADE 
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NAME 

STUDENT EXERCISE 2-0 
ORGANIC MATTER AND SOIL STRUCTURE 

The Objective of this exercise is to determine the effects of organic matter on soil structure. 
MATERIALS: 

• 2 wide-mouth glass jars 

• 2 small wire baskets of '.-inch hardware screen 

• lumps of soil 

• water 




SUBSOIL 




TOPSOIL 

Rguro ^.4. Wide-mouthed jars and the shaping of hardware screen to go into them. 



PROCEDURE: 



1 Make two small baske- or wire racks of the '.'.-inch hardware screen to fit into the wide-mouthed glass 

^' 3^0° thaMt e'xttnS," ^nJ.?1?.^ ^T'^ ^ X 1 0 inches. Send the wire as shown m Figure 2-4 

so that It extends, oasketlike. down into the jars. riyurct -* 

^' STa 1uSm'«.m ',h^', '^I'l'l ^ =0" 'ence row or park, and 

•1. Fill the jars with water to within an inch of the top. 

5. Place the lumps of so.l in the baskets and lower them gently into the jars. 

6. Watch them closely and make notes of what happens. 

(continued) 



ERIC 



59 



2-30 



Student Exercise 2-0 (continued) 
INTERPRETATION: 

Why does the soil from the heavily cultivated field fall apart and drop to the bottom of the jar while the 
other one holds its shape and clings together? The answer is largely the difference in tne amount of 
organic matter and the effect it has on the soil. 

Organic matter has a marked effect on both physical and chemical properties of soils. It helps soil hold 
water and. therefore, decreases the amount of water that runs off. It improves aeration, especially on the 
finer textured (heavier) soils. And it makes the soil easier to work - improves soil tilth. 

While these are related, improving soil tilth is the one most clearly illustrated in this simple activity. 
Organic matter improves tilth of soils • makes the soil crumbly — causing the Individual soil particles to 
stick together tightly in granules. These granules, in effect, act much like larger particles. letting water and 
air move through the soil more readily. The large granules tend to stick together, too. because of the 
binding effect of the decomposed organic matter, or humus, and because of tiny roots under sod layers. 

Since orgcnic matter reduces water-runoff losses, damage by water frrosion is greatly reduced. 

When raindrops strike a bare soil that has little organic matter content, the soil particles are easily 
separated and readily washed away. In this exercise the sample from the heavily cultivated field shows 
what can happen to a soil during a heavy rain. 



EVALUATION: 

1. The exercioe was completed as directed 

2. All materials and equipment were cleaned and put away. 

RNAt GRADE 
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NAME - 

STUDENT EXERCISE 2.E 
DETERMINING SOIL PERMEABILITY 
This exercise will help you l?arn how to determine the permeabiiity of different kinds of 

MATERIALS: 



soil. 



(Ail three should be air dned and crumbled to aoout 2mm) 



• sample of a sandy soil 

• sample of a loamy soil 

• sample of a day soil 

• three l^allon cans with holes punched In the bottom OR three lamp chimneys 

• three pieces of window screen to place In the bottom of each can OR three pieces of cheesecloth to tie 
onto the iamp chimneys 

• three measuring jars to hold water 

• three beakers to hold the water that passes through the soils 

• three stands for tne gallon cans (if cans are used) 






Ftgure 2-5. Lamp chimneys set m jars 



PflOCHDURE: 

1. Lightly place each soil Into its can or lamp chimney, filling each to the same level. 

2. Fill in the measuring jars with water to the top level. 

3. Place the cans of soil or lamp chimneys over the collecting be?.'.cfrs (Figure 2-5). 

^' t^'p^'mnfif c!^^^^^ measuring jars, flooding the surface of the soils first, then slowly adding water to 
the moist surface until the cans begin to drip. 

3 Measu.r-e the amount of water adued and the time required for the water to begin dripping. 

6. Note the bubbles of air rising through the soil as water is added. 

7. Finish adding the water to the soils. 

8. Measure the amount of water that has passed through the soils. 

9. Record your observations in the chart which follows 
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Studtnt Exercist 2-E (continued) 

Timn Dripping Amount of Time Dripping Amount of Water 

9«9an Watjr Added Stopped in Beaker 

SAND 



LOAM 



CLAY 



QUESTIONS: 

1. Which soil had the slowest rate of permeability? 

2. Which soil had the fastest rate of permeability? 

3. Why did bubbles rise through the water as it was poured into the chimneys? 



4. When you put the dry soil into the cans or chimneys, the soil was at what stage of moisture*? field 
capacity, saturation, wilting point {Circle one) 

5. When there was water still at the top of the can and waterwas also dripping from the bottom of thecan. 
the soil was at what stage of moisture? field capacity, saturation, wilting point {Circle one) 

6. When the water had stopped dripping from the bottom of the can or chimney, the soil was at what 
stage of moisture? field capacity, saturation, wilting point {Circle one) 



INTERPRETATION: 

The soil which had the slowest rate of permeability actually had more and smaller pore spaces between 
soil particles. Therefore, it took longer for these smaller pores to become filled with water The soil which 
had the fastest rate of permeability had fewer but larger pore spaces to be filled with water: consequently 
the water moved through faster. So much for texture! 

NOW what do you think would happen if this same experiment were tried with some soils still in place 
their structure undisturbed? What if both were silty clays, one with a blocky structure and one with a piaty 
structure? Which would have the slower rate of permeability? If you refer to page 22 in the student manual 
Showing the various soil structures, you can see that water would be able to move downward faster 
through the blocky structure than through the platy structure. There are more spaces in the blocky 
structure for water to move through. 

We will be referring to permeability of soils again In the next section. Before going on. ask your 
instructor any questions you now have concerning the basic phncioles of permeability. 



EVALUATION: 

1. The exercise was completed as directed. 

2. The Chart (above) was completed neatly and accurately 

3. The questions were answered correctly. 

Materials and equipment were properly cleaned and stored. 



FINAL GRACE 
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STUDENT EXERCISE 2-F 
THE LJTMUS PAPER TEST ON SOIL 

papVr!"'^"'''^ of this exercise ,s to determine the acidity or alkalinity of a soil sample solution w;th litmus 



MATERIALS: 

• several soil samples 

• test tube for e?.ch sample 

• distilled water 

• litmus paper or pH reagents 



PROCEDURE: 

1. Place 1 inch of soil in a test tube and mix with water. 

2. Allow the mixture to settle. 

3. Touch one end of a strip of litmus paper to the soil solution. Note any color change. 



INTERPRETATION: 

soiuVo^n^s^SiSI^^' '^"^ '^^^^^ P^P^^ ^^^"s 



EVALUATION: 

1. The exercise was completed as directed. 

2. All materials and equipment were cleaned and stored properly. . 

FINAL GRADE 
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NAME 

STUDENT EXERCISE 2-G 
USING INVENTORY OF OHIO SOILS 
In this exercise you can learn how to make use of the Inventory of Ohio S0//5 in your own area. 

MATERIAL: 

• Inventory of Ohio Soils 
PROCEDURE: 

1 . On the General Soils Map of your county, locate the general soil types found in the nursery where you 
work (If your teacher has obtained a soils map of your area, use this map to find the specific soil types 
found in the nursery where you work.) 

2. From the information describing each soil in the booklet, fill In the blanks with the correct information 
for one of the soils found in the nursery. 



1. Soil number 

2. Soil type 

3. Soil color 



4. Drainage class 

5. Parent material 



6. Slope descriptions 



7. Characteristics of typical cultivated soil 
a- inches 



inches 



Inches 



From the information on Table 3 in the packet, continue filling in the blanks with the correct 
information for the same soil. 

8. Depth from surface (typical profile inches). ( Use only the first numberto represent the A horizon m 
the profile.) 



9. USDA Texture 



10. Range In permeability (inches per hour) to 

11. Average permeability (From the blanks in ;fciO. add the two numbers and divide this number by 2. 



12. flange in Available Xioisture Capacity (inches per inch of depth) 



(continued) 
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Student E;cercise 2-G (continued) 



(Hint . Find the average for ^12. Multiply this answer by the answer you put in ^8.) 

14. fleact'on pH 

15. Is this ioil acidic or bsisic (alkaline)? 



EVALUATION; 

1. Sites were correctly located on the soil map. 

2. Blanks were filidd in with correct information 

FINAL GRADE 
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NAME 

STUDENT EXERCISE 2-H 
LEARNING ABOUT MULCHES 

The purpose of this exercise is to familiarize students with tho types of mulches used and the reasons for 
using them. 



PROCEDURE: 

1. During the next few days make note of the various types of ground coverings found m several 
nurseries. Observe tne greenhouse, coldframes. fields, containers and gardens around the nursery or 
houses on the nursery property. 

2. In the space provided below, give the requested information pertaining to mulches used at the sites 
you visited. 

TYPE OF MULCH WHERE IT IS USED REASON FOR USING THIS MULCH 



EVALUATION: 

The Chart was completed as directed. . . 

FINAL GRADE 
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NAME 

STUDENT EXERCISE 2-1 
EFFECT OF RAINDROP SPLASH 
The objective of this exercise is to determine the effect of raindrop splash on soils, 
MATERIALS: 

• soil sample 

• eye dropper or bulb pipette 

• stiff white paper 

• pan to hold soli sample 

• yardstick 

• tape 

PROCEDURE: 

1. Place soil sample in pan to a depth of % - 1 Inch. 

2. Hold the stiff white paper to the pan with taps, as shown in Figure 2-6 

INTERPRETATION: 
EVALUATION: 

1. The exercise was completed as directed. 

2. All equipment and materials were cleaned 
and put away. 



FINAL GRADE 



Figure 2-6. Soil sample m a pan. ready for soiaan i 
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NAME 

QUIZ - CHAPTER 2 

TRUE Off FALSE 

Read each statement correctly. If the statement is false, circle "f " If the statement is true, circle 'T." 

T F 1. Soil is a natural mixture of weathered minerals and decaying organic materials. 

T F 2. Erosion can be a serious problem because it removes primarily the productive topsoil. 

T F 3. The type of vegetation in an area can influence the type of soil which develops. 

T F 4. Field capacity Is the point at which all pores in the soil capable of holding moisture against 
the pull of gravity are completely filled with water. 

T F 5. Over-cultivation reduces organic matter content. 

T F 6. Organic matter destroys soil tilth. 

TFT. Soil pH can affect nutrient availability. 

T F 8. Plants must have a pH of 7 to grow properly. 

T F 9. IViost plants get all of their oxygen from water. 

T F 10. Drainage is the removal of all soil water. 

T F 11. Surface drainage carries off water before the soil becomes saturated. 

T F 12. Loam is always ideal soil for growing nursery stock. 

T F 13. Mulch is used primarily to add organic matter to soil. 

T F 14. Organic matter and air make up about equal proportions of the soil. 

T F 15. Sand particles are larger than silt particles. 

T F 16. A soil with a pH above 7.0 is said to be alkaline. 

T F 17. You can make a soil more alkaline, but you cannot make it more acidic. 
MULTIPLE CHOICE 

Read each item and decide which choice correctly completes the statement or answers the question. Circle :ne letter 
of your choice. 

18. Which of the following would probably not help break down rocks into soil? 

A. insects C. wmd 

S- rain D. frost i ice 

19. Which of the following types of rocks was formed from molten or melted material from volcanoes^ 

A. igneous rocks ' C. metamorphic rocks 

B. sedimentary rocks D. ail of the above 

20. Topography refers to . . . 

A. the time it takes for soils to develop 

B. the type of vegetation in a given area 

C. the lay of the land 

D. the type of rocks in a given area 
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QUIZ - page 2 

21. How much of the soil is typically made up of mineral matter? 

^- 5 percent C. 45 percent 

20 percent D. 95 pg^^ent 

22. At optimum moisture capacity water makes up about percent of a soil. 

°- " D. 85 

23. Which of the following types of water is unavailable for plant use? 

R gravitational water 

B. capillary water D. ^ain water 

24. Which of the following soil structures permits rapid penetration of water? 

^- P''3^^ C. massive 

^- '^^'^"'^ D. columnar 

25. A neutral soil has a pH of . . . 

A. 3 C 7 

B. 5 g 9 

26. pH is a measure of soU . . . 

fl ■ C. granulation 

B. acidity or alkalinity D. fertility 

27. Which of the following materials can be used to rais? the pH of a soil? 

A. iron sulfate C. limestone 

B. aluminum sulfate D, pgat moss 

28. Which of the following materials can be used to lower t.le pH of a soil? 

A. aluminum sulfate C. dolomite 
'"Tiestone D nitrogen 

29. Killing ail organisms in the soil is . . . 

R n?c.a^^**°r C. irrigation 

B. pasteurization vernalization 

30. soil paste urization has^byn when the coldest po.nt in the so,, nas been heated ro 

B..150 □ 212 

31. Which of the following pests can be killed by fumigation? 

A. nematodes C. bacteria 

^- ^^"9' D. all of the above 

32. Perlite is . . . 

R Ttnlnili C. expanded mica 

B. expanded silica sand D. expanded bone meal 

33. Vermiculite is . . . 
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B TxalTJ '^"^ ^'^P^^'^ed Silica sand 

B. expanciPd rnci D. expanded bone meal 
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QUIZ • page 3 

34 The term for crops that are plowed under to build up the organic matter content of the soil is 



A. mulch 

B. green manure crop 



C. cover crop 

D. peat 



MATCHING 

Select a defin?fion from Column 
Column A 

35. solum 

36. parent material 

37. topsoil 

33. subsoil 



39. humus 

40. tilth 

^ ^1. saturation point 

*^2. S05; ^?xture 

— 43, loam 

-. soil structure 

— 43. aggregate 

4S. mottled 

47. topC2''aphy 

48. parent material 



B which matches each term in Column A. Fill m each blank with the correct lener. 

Column B 

A. a group of soil particles 

B. A horizon 

C. B horizon 

D. C horizon 

E. both 8 and C horizons 
P. both A and 8 horizons 
Q. soil particle size* 

H. gn^upin.^ c/^ soil particles 
1. having variegated colors 
J. mixture of s.?nd, silt & clay 
K. decomposed organic matter 

L the point at which soil cannot hold any more moisture 
M. the desirable, workable condition of soil 
N. rocks which break down to form soil 
O. the lay of the land 

P. a combination of natural events such as rain. 

temperature, etc. that contribute to the formation of 
soils 
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ANSWER KEY - CHAPTER 2 

K*y Ou6."Jlona, Part 1 - page 2-3 
SOIL FORMATION 

SfeltiX waTpSssible*' ^^^'^ °' increasing value of land and must take steps to use tne land ,n tne most 

^' ^gai%'''mateSr^ '^^^^ ""'^'''"3 ^ '^''^'^''e weatfiered minerals and decaying 

3. Soils are formed by tfie weatnering of rocks. 

4. Parent material, climate, p.ants and animals, topography, time. 

5. Igneous rocks, sedimentary rocks, metamorpfiic rocks 

^' S':fn ^iJf oi^^ ^"'^ "^"^ ^'^'^^^ """^ '"o^s variety of parent material 

inan does any other factor. 

7. Extremes of temperature . ;d precipitation can affect tne speed c .icnering. 

8. Plants and animals add organic matter to tne soil. 

9. Topograpny is tne "lay of tne land." 

10. Topograpny influences soil movement, soil deptn. and internal soil drainage. 

^ iiI«\Ti^f ^^'^f' of climate to breakdown parent material or to move parent material to a new location, it 

also takes time for plants and animals to develop and eventually die and decay. 

^ ^* w2tne°red^^''^ """^ influences tne deptn of tne soil profile and tne extent to whicn soils have been 

13. Leacnmg .s the washing out of soluble minerals from the soil due to heavy rainfall or heavy irrigation. 

Key Questions, Part 2 - page 2-5 
SOIL PROFILES 

^ ■ horSons°^''^ ^ diagram of the vertical section of a soil showing the thickness and character of the various son 

2. A horizon = topsoil 
B horizon « subsoil 

C horizon « parent material 

3. Topsoil IS the uopermost soil horizon — the productive (fertile) portion of the soil, 

4. Subsoil is the soil below the usual depth of cultivation, containing linie or no humus. 

5. The solum is a corr^inatton of :he A and 8 horizons. In the solum most plant root growth taKe5 dace. 
SOIL COMPONENTS 

6. Humus is the substance left arter organic natter has decayed. 

7. (1) Organtc matter is responsible for the desirable working condition of soils. 

(2) It results in increased soil aeration. 

(3) It supports the many microorganisms found in the soil. 
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Answers (continued) 
SOIL WATEP 

8. Hygroscopic water is held so tightly to soil particles tnat plants cannot use it. CapiUary*water is held moretigntly 
than the pull of gravity, but weakly enough to be used by plants. Gravitational water is more anracred to the pull of 
gravity than to the soil particle. It drains down through the soil. 

9. When a soil has reached the saturation point, it cannot hold any more water. 

10. Field capacity is the amount of water that soil can loid after draining off excess gravitational water. 

Key Questions. Part 3 • page 2-7 
SOIL TEXTURE 

1. Soil texture refers to the size of the soil particles. 

2. Loam is a soil composed of equal parts of sand, silt and clay. 
SOIL STRUCTURE 

3. Soil structure refers to the grouping of individual soil particles. 

4. An aggregate Is a group of soil particles. 
SOIL TYPES 

5. Crumb, single grain, columnar, granular, ma.^sive. blocky, orismatic, platy. 

6. Tilth is the desirable working condition of soils. 

7. Tilth can be improved by increasing the organic maner content of soils. 
SOIL .AClOiTY AND ALKALINITY 

8. pH is a symbol used to express the acidity and alkalinity of soil. 

9. A neutral soil is neither acid or alkaline. It has an equr' number of H* and OH- ions. Neutral soil has a pH of 7 

10. pH can influence how readily plants absorb nutrients from the soil. 

11. Soil acidity can be reduced by adding some form of time. 

12. Burned lime, hydrated lime, carbonate of lime, agricultural pulverized limestone, agricultural slag. 

13. Soils can be made less alkaline by adding sulfur or aluminum sulfate. 

K«y Questions, Part 4 • page 2-9 
DRAINAGE 

1. '^-'itn too mucn water in soils, plant roots may not have adequate oxygen. This can kill plants or cause ooor oiant 
growth. 

Z. Drainage is the movement of excess water through the soil. 

:. Sterilization is the killing of all organisms in the soil. Pasteurization kids some, but not all. organisms. 

4. Fumigation is the sterilization of soil by chemicals. 

5. Soil is pssteurizea by heating it to 180' for 30 mmutes. 

3. Steaming soil can result <n a build-up of ammonia in the soil. Ammoriia can ourn tne roots of young plants. 
7. When all nitrifying bacteria m the soil are killed, mere is a auild-up of ammonia m tne soil. 
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Answers (continued) 

Key Questions, Part 5 - page 2-10 

SOIL MIXES 

^' t!^J^!:!lrJ^I^l).l^ nas good structure that provides good aeration and holds adequate moisture: (2) prov.des 

mal^n^ t^If^.^^^^^^ P'^"' '° 5'°"^ contain harmful organ sms orTx.c 

materials: (4) is light m we»ght but rigid enough to support plants. yar ^ 

2. 5ulk density hs the weight of the soil. 

^* JIltHemJ." capacity of a soil is important to plant growth'because it influences the availability of plant 

^^ll'^na-'^ ^^H c°^^^® particles that resist compaction: (2) has fair water-holding capacity (3) has good 

drainage: (4) has good nutrient-holding capacity. ^ 

^' 2?iS"g?Hn'^^^^^ 9°°^ ^^^^ nut:ients. 

5. Perlite is light, does not cake-up with continued use. and provides for goo4 aeration. 
7. Vermiculite is light, has a neutral reaction, and is insoluble in water. 

Key Questions, Part 6 - page 2-11 
MULCH 

1. Mulch is used to cover or dress the soil around plants. 

2. (1) Insulates soil and helps regulate soil temperatures. 

(2) Conserves moisture and prevents rapid evaporation. 

(3) Prevents erosion. 

(4) Prevents build-up of weeds. 

(5) Prevents packing of soil. 

i6) May serve as a source of organic matter. 

3. Soil can be renewed by conservation practices and by adding organic matter by means of green manure croos. 

4. A green manure crop is a crop which is plowen under to add organic matter to the son. 

5. A cover crop is planted to protect bare =^oil from erosion. It can also be used to add organic natter to the soil. 

6. A soil-building crop is used to help maintain soil tilth and prevent loss of soil. 

Terms to flemembtr. Part ^ 

1. mulch 

2. solum 

3. bulk density 
-i. vermiculite 

5. aggregate 

6. parent material 
T hygroscopic water 
3. sedimentary rock 
9. agronomy 

10. caofllary water 



page 2-1 2 


Terms to Remember Part 2 


• page 2-1 


11. subsoil 


V tile drainage 


r pH 


12. metamorphic rock 


2. sten'ization 


12. green .nanure croo 


13. soil-building crop 


3. erosion 


13. soil 


^ ^. tOPSO'l 


4. gravitational water 


14 saturation ooint 


IS. mottled 


5. peat 


IS. igneous rocK 


lt\ cover crop 


5. leaching 


i6. horizon 


1 T ropograpny 


7. soil texture 


17 infiltration 


;8. nasteurization 


3. fumigation 


18. soil orofile 


'9. !::am 


9. perlite 


19. soil structure 




10. field caoacity 
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Answers (continued) 
Crossword PuzzJe 2A - page 2-1 7 

ACROSS DOWN 



Crossword Puzzie 28 * page 2-i9 
ACROSS DOWN 



3. 


sedimentary 






1 

1 . 


pasieurizaiion 


^. 


steniizstion 


5. 


tile 






5. 


capillary 




hygroscopic 


6. 


pasteurizatiui"^ 


4. 


perlite 


w. 


ay lono my 




cover 


10. 


solum 


7. 


sterilization 


7. 


sub 






11. 


parent 


3, 


leach 


o 

0. 


leach 


7 


soil 


13. 


agronomy 


9. 


saturation 


11. 


igneous 


9. 


metamorphic 


17. 


metamorphic 


12. 


aggregate 


13. 


tODoaraDhv 


10. 


fumigation 


20. 


topography 


14. 


fumigation 


14. 


sedimentary 


12. 


vermiculite 


21 


top 


15. 


hygroscopic 


17. 


horizon 


14 


structure 


22. 


erosion 


^3. 


cover 


18. 


solum 


15. 


top 


23. 


loam 


i§. 


igneous 


T9. 


PH 


16. 


erosion 


24. 


infiltration 


19. 




21. 


texture 


19. 


parent 










22. 


loam 


20. 


peat 










23. 


manure 














24. 


mottled 








Letter Maze 2A * 


page 2-20 
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QUIZ 



True or False 


- page 2-38 


Multiple Choice - 


page 2-38 


Matching - 


page 2-40 


1. true 


10. false 


18. A 


27. C 


35. P 


43. J 


2. true 


11. true 


19. A 


28. A 


36. 0 


44. H 


3. true 


12. false 


20. C 


29. A 


37 3 


45. A 


4. true 


13. false 


21. C 


30. C 


38. C 


46. I 


5. true 


14. false 


22. B 


31. 0 


39, K 


47 0 


5. false 


15. true 


23. A 


32. A 


40. M 


46. N 


7. true 


16. true 


24. a 


33. 8 


41 L 


49. P 


3. false 


17 false 


25. C 


34. a 


42. G 


9. false 




26. 3 
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GLOSSARY . Chapter 2 

aggregate - a group of soil particles. 

agronomy - the science of soil management and the production of field crops, 
bulk density - the weight of soil. 

•rosion - the process of weanng away rocks and soil by natural agents. 

fl«W capacity - the amount of water the soil can hold after draining off excess gravitational water. 

»;p%'=a^ry"^^lirtL^S'^' jSfr- s. or entire 

gravitational wat.r - water that is free to move through soil under the influence of gravity. 

grxn manure crop - a cover crop which is plowed under while still green to improve the soil. 

horizon - a layer of soil which differs in composition and/or structure from adjacent layers. 

hygroscopic wat.r - water or moisture strongly attached to soil particles, not available to plants. 

ign.ous rock - rock produced under intense heat, such as rocks of volcanic origin. 

infiltration - filtering into or permeating through the soil. 

leaching - washing out of soluble materials from the soil. 

loam - a soil containing relatively equal amounts of sand. silt, and clay. 

metamorphic rock - rock formed through a process of change caused by pressure or heat. 

mottled - spotted or bloiched in coloring. 

mulch - a loose dry material used as a protective covering over the soil, 
parent material - also known as the c horizon, this is the layer below the solum, 
pasteurization - exposing soil to a high temperature in order to destroy certain microorganisms, 
peat - partially decomposed sphagnum moss, a good water-holding meaium. 

Srex^iM^~ 

PH - a scale used to measure degrees of acidity and alkalinity, with 7.0 as the neutral point. 
seS"" ' °' ''^ °' '^^-^^ation to eliminate harmful organisms anc weec 

jatuntion point - the point at which a soil cannot hold any mo^e moisture, 
sedimentary rock - rock formed by sediment deposits. 

mat e'rials.''"'" °' '"^''^ ""'^'^ P'^"*^ Srow. Composed of mmeral and organic 

soil-building crop - a crop which helps to maintain the tilth and prevent losses of soil. 
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soii profile - a diagram of the vertical section of a sjil showing the thickness and character of the various 
soil horizons. 

soil structure - the arrangement of the mineral particles in the soil. 

soil itxture - the size of soil particles and the proportion of sand. silt, and clay in a soil. 

soium - the combination of A and 8 horizons in the soil: the site of most plant root growth. 

sterilization - the process of making a soil free of ali harmful organisms, by heat, steam, or fumigation. 

subsoii - soil below the usual depth of cultivation, containing little or no humus. Generally more dense 
than topsoil. 

tiie drainage - the Internal drainage of a soil by the use of buried concrete, clay, or plastic tiles. 

lop soii - 1 ) a fertile soil or soil material rich in organic matter 2) surface soil; 3) the original dark -colored 
upper soil ranging from a fraction of an inch to many feet in depth. 

topography - the lay of the land. 

vermiculite - a lightweight, expar "ed mica product often used as a rooting medium for plants or as a soil 
amendment. 
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NARRATIVES FOR TRANSPARENCY MASTERS - Chapter 2 
T2-1 (Stucant Manual, pages 11-14) 

Basically, soils come from rocks. Nature acts upon rocks in several different ways, causing them to break 
?eronTiS/f"o?';i;ro?mS" '''' ^^^"'"^"^ som/^?r?arr^ 

Sfol] fo^atfo^n^^ ""^"^ ^--"--^ 

T2-2 (Stuaent Manual, page 12) 

At one time two-thirds of Ohio and many other parts of the United States were covered by glaciers. 
Qu»atlon: What effect did glaciers have on the formation of soils? 



T2-3 (Student Manual, page 12) 

This illustration shows the accumulation of debris at the end of a glacial moraine. 
Quntlon: What effect did such debris have upon soil formation? 



T2-4 (Student Manual, pages 14-15) 

It takes time for parent material to develop into a mature soil. First the parent materia' must weather Then 
vanous forms of plant life must grow and eventually die and ^g^^' P^'^^"'^^^^"'*- '""St weather, Then 

ideTJ'rwVo"n1 canll SeT°"'' ' ' '° ' " 



T2-5 (Student Manual, pages 15-16) 

'^^^^^ °' '° ^« -^*«able. These .ayers (honzons) 
Ou..tfon« Why is the A > . .izon important to nursery operators? Where aoes most root growth take place? 

T2-6 (Stuaent Manual, pages 16-17) 

Soil is made up of mineral material, organic matter, air. and water. 

Questions: Where does the organic matter in soils come from? Why is organic matter importan-? 



T2-7 (Student Manual, pages 16-17) 

u1:i.;fco"m^%"e? Toul n^^i^of^^Sl.""' ^^^an.c matter 

Qu09tlon: How does the arrount of water in 3 soil affect the amount of air in thai same scil? 
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T2-a (Student Manual, page 17) 

Air in soils is located in the soil pore spaces. Because ':ne particle;^ of soil vary in size, so do the core 
spaces. ^ 

Qu0stlom: At optimum moisture conditions, what percentage of these pore spaces is occupied by water? 
oy air • 



T2-9 (Student Manual, pages 17-18) 

There are three classifications of soil water. Hygroscopic water (A) is held so tightly by the soil particle that it 
IS unavailablefor plant use. Capillar/ wattr (8) is held by the soil particle against the pull of gravity burins 
held weakly enough to be used by plants. Gravitational water (C) is pulled through the soil by gravity Soil 
particles cannot hold any gravitational water v / k y own uyyraviiy, own 



T2-10 (Student Manual, page 18) 

A soil at saturation point Is so full of water that It cannot hold any more. 

QMstons: What happens to pore spaces in a saturated soil? What happens to plant roots in a saturated 



T2-11 (Student Manual, page 18) 

"Reld Capacity" is the stage at which all spaces in the soil which are capable of holding water aga.nstthe 
pull of gravity are completely filled with water. At this stage, gravitational water has moved down th rough 
the soil into another horizon. ^ 

Question: What is the difference between a saturated soil and a soil at field capacity? 

T2-12 (Student Manual pages 18-19) 

A soil at the wilting point contains very little water. 

Question: Why do plants wilt when there is still some hygroscopic water attached :o the soil particles? 
T2-13 (Student Manual, pages 19-20) 

TTie size of soil particles (soil texture) is important to the study of soils, and to the relationship of plants to 

mrn?.nh °u ^^'^^^^ P^'^^^^^" ^ ^'^^ ease of water movement 

through soil and the water-holding capacity of soil. 

Questions: Hov^ quickly do you think water would enter a ?oii composed primarily of clay particles'? Whv^ 
HOW quickly would water enter a very sandy soil? Why / na ^ wfiy 



T2-14 (Student Manual, pages 25-26) 

Question: Why is soil pH important to nursery operators? 
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"n-IS (Student Manual, pages 25-26) 

In a neutral soil hydrogen and hydroxy' ions are found in equ^i amounts, m ?n scidic ^oil there are mere 
hydrogen ions, in an alkaline soil there sre more hydroxyl ionc^. 

T2-16 (.-Student Manual, pages 26-27) 

t"!!!!,® .^iln*;* °" P'^"" ""^'^ '"'^'••«ct than direct. In a soil which is too alkaline or 

avaifabfl Jn? ca"l'ri"n '^'"^'"^ 9°°^ P'^"* 9^°^^^^- ^^^^ 'Hustrat rS shows the 

availability of several nutnents at various pH levels. 

IhatTn l^^^nn^n^^^^ t ^X^'^^^^^ "*''°9e"- What PH level would you recommend ? At 

wnai pn is manganese most readily available? 



T2-17 (Student Manual, pages 29-31) 

ISfn;i%''aTh?Jp nnt°m'' Ho''^ '^'^'"^'^ '^"'^ "^'^^ tile-drained land. Notice that the plant roots m the poorly 
drainej soil have not made nearly as much growth as those in the tile-drained soil. 

auMtfon; Why do plants grow better in a tile-drained soil than in a poorly drained soil? 
T2-ia (Student Manual, pages 30-31) 

irow as' wSl"a°s ^rSt^n^ '? ' "^.'^ °' P'^"" '"^y we«- ^f^«e plants will not 

grow as wen as tnrse which are closer to the drains. 



T2-19 (Student Manual, pages 32-33) 

IZVre Ttl t^!neTs!Sf^lTZ'^''- ''"^ ''^'^ilS^^e. Notice that 5-mch tile is uaed m wet areas 
Trms'r b^'ncS^rofthe ^nt^sys^^^^^^^ '° °^ '''' ^'^^ '"^'^ 

sysTem?' ^"^'^ ^"'stance when laying out and installing a t.le drainage 

T2-20 (Student Manual, pages 34-36) 

?mmnn^,Tnri'''i'« Steaming is the buildup of ammonia in the soil. Before st-am'no 

fn the sornVn take' thl'^f "'*n°nf " 'Tl '='^^"96 it into anmonia. Some mtrlfymg .,Sa 

in the soil then take the ammonia and change it into nitrates which are used by plants. 

S?r,!,m«n!fvinn 1 "'''."^'"^ bacteria ara killed, but rrany of the ammonifying bactena survive 
These ammonifying bactena keep working, so eventually there is a buildup of ammSma in the son 

be7re"en^S? ' ^'''^'^''^ °' ""^ '° P''"^^ ' such an ammonia bu.lduo 
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Factors Responsible for 
Soil Formation 

Parent material 
Climate 

Plants and animals 

Topography 

Time 
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T2-2 



Areas of the United States 
Once Covered by Glaciers 




ERIC 



81 

2-51 



Aftereffects of Glaciers 



Accumulation of debris at end moraine Direction of 

ice flow 
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It takes many years for the forces of nature to develop 
a mature soil. 




: ; .. . . « 

• • * • 

• • • • 
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T2-5 



A Soil Profile 



< . •• . • - • . • . • 




A HORIZON 
TOPSOIL 



B HORIZON — 
SUr^30IL 



C HORIZON - 

PARENT 
MATERIAL 
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Components of Soil 

Mineral material 
Organic matter 
Air 
Water 
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T2-7 



Components of the Soil and Their Percentages 
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Pore Spaces between the Soil Particles 
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Water-hoiding Forces of a Soil Particle 




A. Hygroscopic water 

B. Capillary water 

C. Gravitational water 
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Soil at the Saturation Point 
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Soil at Field Capacity 




soil partide 
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Soil at the Wilting Point 
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Relative Sizes of Sand, Silt, anr Clay 




2-62 
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The pH Scale 
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Relationship of hydrogen and hydroxy I ions in a neutral soil. 




Relai'onship of hydrogen and hydroxyl ions in an acid soil. 




A solution that has been balanced (returned to neutral). 




Relationship of hydrogen and hydroxyl Ions In an alkaline soil. 
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Availability of Plant Nutrients at Different pH Levels 

in Mineral Soils 
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Comparison of Poorly Drained and Tile-drained Land 





* • •»•.'• . • • ^^^^ ^ < • . • ^* 



TILE-DRAINED LAND 
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T2-18 



Spacing for Drains in a Field 



GOOD CROPS 




I Groundwater level 24 hours after rain 

saturates soil 

■■■■"■■■Groundwater level 48 hours after rain ' 
Groundwater level in dry weather 



GOOD AREA OF SEVERE GOOD 
CROPS CROP DAiVIAGE CROPS 
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Types of Tiie Drainage Systems 




GROUPING DOUBLE MAIN 
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Nitrifying Bacteria before Steaming 




Ammonifying 
Bacteria 




Nitrifying 
Bacteria 



Used by 
Plants 



Nitrifying Bacteria after Steaming 




Ammonifying 
Bacteria 



Ammonia 

(nh^) 




Nitrifying 
Bacteria 



(nhJ) 



Harmfui 
to Plants- 
"Burns' 
Roots 



CHAPTER 3 



PLANT GROWTH 



PERFORMANCE CHECK UST 



1. List the parts of a plant and briefly explain the functions of each part. 

2. Point out the differences between monocots and dicots as to seed germination and initial plant 



3. Explain the functions of xylem and phloem tissues in a plant 

4. Explain the functions of cambium cells in a plant 

5. Point out what happens to each growth zone of a growing plant 

6. Point out the differences between monocots and dicots in the function and location of vascular tissue. 

7. Point out the differences in terminal and lateral growth habits of monocots and dicots. 

8. Diagram the process of photosynthesis in plants. Include the naming of the inputs as well as the 
prcriucts of photosynthesis. 

9. Demonstrate the effect of sunlight on starch formation in plant leaves. 

10. Describe the effect of temperature on plants as it relates to photosynthesis. 

11. List the three characteristics of light and the effect of each on photosynthesis. 

12. List the effects of water and cartson dioxide on photosynthesis and explain how each of these factors 
might be controlled in the greenhouse. 

13. Describe the process of transpiration in plants. 

14. Demonstrate the effect of wind on transpiration. 
IS Describe the process of respiration in plants. 

16. Demonstrate how oxygen is used during respiration. 

17. Describe the effects of photosynthesis, transpiration and respiration during the mnter. 

18. Describe the process of water movement into plants and the eventual loss of water by the plant 

19. Differentiate between active and passive absorption of water into plants. 

20. Describe the process of sexual reproduction in plants. 

21. Identify the reproductiv^i parts of a plant (i.a. the parts of a f'ower). 

22. Describe the reproductive cycle in plants. 

23. Differentiate between self-pollination and cross-pollination in plants. 

24. Demonstrate three methods of asexual plant reproduction. 



growth. 
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SUGGESTED LEARNING ACTIVITIES 

1. Test seed for germination. 

2. Examine germinating seedlings at various stages of development. 

3. Compare .the root system of a monocot with that of a dicot. 

4. Compare the stem structure of a monocot with that of a dicot. 

5. Compare the flowers of a monocot with those of a dicot. 

6. Compare the leaves of a monocot with t.hose of a dicot. 

7. Set up an experiment to demonstrate the need for light in photosynthesis. That is. grow a plant for 
severa weeks in an area where it receives no light - in a closet, under a box. etc. Feed and water it 
normally. Compare this plant with one receiving adequate light. 

8. Set up an experiment to demonstrate the effect of varying light levels on plant growth. 

^' plants' ^ ^^"^^ °^ controlled experiments to demonstrate the effect of different temperatures on 



SAMPLE INTEREST APPROACH 

Why are plants pruned? What would happen if Christmas tree nursery operators did not prune their 
trees? 

Why are trees transplanted during the winter months? How does a "winter tree differfrom a "summer" 
tree? 

Why do plants need water? What happens when a plant does not receive any water? What happens 
when a plant receives inadequate water? What would happen to a nursery operation if plants were not 
properiy watered? 

Why is a knowledge of plant growth important to nursery workers? What is a "green thumb""? How do 
people get "green thumbs"? 
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NAME 

KEY QUESTIONS FOR CHAPTER 3 
PART 1 

Plant Anatomy 

1. What are the two major functions of plant roots? (page 42> 

1) . . 

2) ^ 

2. What is the function of root hairs? (page 42) 



3. What are the two major functions of plant stems? (page 42) 

1) 

2) 

4. What is the major function of plant leaves? (page 42) 



S. What is chlorophyll? (page 42) 



6. Why is chlorophyll important to plants? (page 42) 



7. Why are flowers colorful? (page 42) 



Seeds and Seed Germination 

8. What is the function of the scutellum? (page 43) 



9. What is seed germination? (page 44) 
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NAME 

PART 2 

Plant Growth 

1. List and describe the three major parts of a dicot stem, (page 46) 

1) 

2) ^ 

3) 

2. Explain how the meristematic zone, zone of elongation, and zone of maturatiort differ, (i 



3. List four of the ways in which monocots and dicots differ, (page 50) 

1) . 

2) 

3) ^ 

^) 



Photosynthesis 

4. Describe the process of photosynthesis, (pages 51-53) 



5. How does temperature affect photosynthesis? (page 54) 



6. How does light affect photosynthesis? (page 55) 



7. What is light quality? (page 55) 



8. What iii light intensity and how is it measured? (page 55) 



9. What is photoperiod? (page 55) 

i 
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PART 3 

Transpiration 

1. List four ways that water is important to plants, (page 56) 

1) : 

2) . 

3) . 

4) 



2. About how much of the water that enters plants escapes from the leaves and stems thrc-joh 
transpiration? (page 56) ' 



3. How do wind and temperature affect transpiration in plants? (page 57) 



Rtspintlon 

4. What is plant respiration? (page 57) 



5. What happens to the ictivitier of photosynthesis, transpiration, and respiration in winter? (page 58) 
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NAME 

PART 4 

Water Movement into Plants 

1. How does water get into plants? (pages 59-60) 

2. How is water lost from plants? (pages 56-57) 



3. HOW is active absorption of water into plants different from passive absorption? (page 60) 



4. How much of the water absorbed by plants is absorbed through active absorption? (page 60) 

5. What is cohesion? (page 59) 



6. What is osmosis? (page 59) 
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NAME 

PART 5 

Plant Reproduction 

1. What is the difference between sexual and asexual reproduction of plants? (pages 61, 65) 



2. List the 12 parts of a flower, and describe the function of each part, (pages 61-62) 

1) ^ . 

2) 

3) 

4) 

5) . 

6) , 

7) 

8) . . 

9) 

10) 

11) __ 

12) 

3. What is a cross-pollinated plant? (page 62) 



•. What is the difference between a perfect and an imperfect flower? (page 64) 



5. Wiiat are adventitious roots and what function do they serve? (page 65) 



6. What is the difference between a stolon and a rhizome? (page 65) 
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NAME - 

TERMS TO REMEMBER - Chapter 3 
PARTI 

Match each term from the technical vocabulary list below with its correct definition. F\\\ in each blank with the 
appropriate word. If you need help, refer to the pages (given in parentheses) in Chapter 3 of The Nursery Worker. 



Technical Vocabulary 

adventitious root 
anther 
axillary bud 
chlorophyll 
cotyledon 
footcandle 
imbibition 
ovary 



1. A root produced in an unusual place or part of a plant: typically 
roots produced on above-ground plant parts, (page 65) 

2. A small plate or shieldlike part of a root, (page 43) 

3. A unit of light equivalent to the light produced by one candle at a 
distance of one foot, (page 55) 

4. A green pigment found in plants, (page 42) 

5. A bud found in the axil of a leaf, (page 65) 

6. The first leaf or leaves in a seed, (pages 43-44) 

7. The absorption of liquid or moisture, (page 46) 

8. In a flower, the basal part of the pistil which develops Into the 
fruit (pages 61-64) 

9. Meristem cells m the bark of woody plants next to the cambium. 
Conduct food downward, (pages 46-48) 

10. The prinrary bud of an embryo or germinating seed olant. 
(page 43) 

11. The reproductive organ of the male pollen-bearing flower, 
(page 62) 

12. Having adequate moisture in plant ceils, (glossary) 

13. Water-conducting woody tissue in higher plants, (pages 46-^) 

14. A stem growing horizontally on or just below the surface of the 
ground, (page 65) 

15. The part of the ovary of flowering plants which bears the ovuJes 
(page 62} 



phloem 

placenta 

plumule 

scutellum 

stolon 

turgid 

xylem 
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NAME . 

TERMS TO REMEMBER • Chapter 3 
PART 2 

Match each term from the technical vocabulary list below with Its correct definition. Fill in each blank with the 
appropriate word, if you need help, refer to the pages (given in parentheses) in Chapters of The Nursery Worker. 



Technical Vocabulary 



bark 

calyx 

corolla 

meristematic zone 

pedicel 

photoperiod 

photosynthesis 

radicle 



respiration 

sexual reproduction 

stigma 

style 

transpiration 
vascular tissue 
wood 



— 1. The manufacture of carbohydrates (food) from carbon dioxide 

and water in the presence of light and chlorophyll, (pages 51-53) 

2. The external, leafy part of a flower made up of sepals. Usually 
green, (page 62) 

— 3. The exterior tissue or covering of a woody trunk or stem. 

(page 46) 

4. The petals of a fJower. (page 62) 

— 5. Area of embryonic tissue with actively growing and dividing cells. 

(page 43) 

_ 6, The stem or stalk of a flower, (page 61) 

_ 7. The lower part of an embryo seedling, (page 43) 

« 8. A prolongation of the ovar/ that supports the stigma, where 
pollen grains are received, (pages 61. 62) 

_ 9. Tissue (xylem and phloem) which translocates food and water 
within the plant (page 48) 

— 10. Structu:al cells in the stems of trees and shrubs, (pages 46^7) 

_ 11. The emission of water vapor from the aerial pans of a plant 
chiefly through leaf stomates. (pages 56-5e. 60) 

^ 12, The part of the pistil in a flower which receives pollen grains, 
(pages 61. 62) 

^ 13. Reproduction of plants by seeds, (pages 51-64) 

_ 14. The process of carbohydrate utilization by a living oraanism. 
(pages 57-59) 

— 15, The time during which a plant is exposed to daylight (page 55) 
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TERMS TO REMEMBER - Chapter 3 
PART 3 

^„l^fr.2!?r '^'T l?"" technical vocabulary list below with its correct definition. Fill in ea.h blank with the 
appropnate word. If you need help, refer to the pages (given in parentheses) in Chanter 3 of The Nursary Worker. 



Technical Vocabulary 




annual 
biennial 
capillary action 
carbohydrates 
cross-pollination 
cuticle 
guard cell 
node 


nutrient 

palisade mesophyll 
perennial 
perfect flower 
self-pollination 
sepal 

vascular bundle 



1. A plant that continues to live from year to year, (page 62) 

2. The layer of cells just beneath the upper surface of the leaf 
(page 54) 

3. Ether of two cells that flank the stomate and cause it to open and 
Close, (page 54) 

4. Organic compounds that form the supoorting tissues of plants. 
Important food for animals and people, (glossary) 

5. A plant that completes its life cycle in one year, (page 62) 

6. A plant that produces leaves the first year of its life, and flowers, 
fruit and seeds the second year then dies, (page 62) 

7. The upward movement of water in soil resulting from the 
attraction of water molecules to each other and co the soil 
particles, (glossary) 

8. The contact of pollen from one plant with the stigma of a different 
plant, (pages 62, 64) 

9. The thickened waxy surface layer of certain leaves, fruits, and 
shoots, (page 51) 

10. * joint on a stem where a bud, leaf, or flower stalk is attached 
(pages 46, 48) 

11. A substance which a plant synthesizes into food, (glossary) 

12. A flower containing both staminate (male) and pistillate (female) 
parts, (page 64) 

13. One of the "leaves" of a calyx, (page 62) 

14. In stems, a group of tissue strands, (pages 48. 54) 

15. Pollinated by the anthers of the same flower, (pages 62. 64) 
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TESMS TO REMEMBER - C.iapter 3 
PART 4 

Match each term from the technical vocabulary list below with its correct definition. Fill in eacfi blank with the 
appropriate word. 1» you need help, refer to the pages (given in parentheses) in Chapter 3 of The Nursery worker. 



Tecnnlcai Vocabulary 




a^axual reproduction 


mesocotyl 


d;COt 


monocot 


' embryo 


pistil 


endosperm 


pith 


filament 


rhizome 


hypocotyl 


root hair 


imperfect flower 


stamen 



1. A hair-like outgrowth from near the tip of a rootlet, performing 
the work of absorption, (pages 42, 59-60) 

2. An underground rootJike stem, (page 65) 

3. The spongy tissue within a stem, (pages 46. 48) 

4. A plant that produces seeds containing a single cotyledon or 
see-:! leaf, (page SO) 

5. The female part of a flower comprised of the ovary, stigma, and 
style, (pages 61, 62) 

6. Specialized cells locited between the scutellum and the 
coleoptile. (page 44) 

7. A flower containing only the staminate (male) or pistillate (female) 
flower parts, but never both, (page 64) 

8. The anther-bearing stalk of a stamen, (page 62) 

9. In the embryo of a pJant, the part of the stem below the 
cotyledons, (pages 43, 45) 

10. A part of the seeds of certain plants which consists of food 
materials, (pages 43. 44) 

1 1 . A plant which produces seeds with two cotyledons or seed leaves 
(page SO) 

12. P^ant reproduction without the use of seeds, (pages 65-^6) 

13. The part of a seed that, upon germination, arows and develops 
into a plant, (page 43) 

14. The reproductive organ of the male pollen-bearing flower, 
(pages 61, 62) 
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Crossword Puzzle 3 Clues 



ACROSS Clues 

1 . The mesophyll is a layer of elongated 

cells just beneath the upper surface of the leaf, 
(page 54) 

4. The first leaf to emerge from a seed, (pages 43- 
44) 

5. The base part of a flower pistil which develops 
into a fruit, (pages 61-64) 

9. The lower portion of an ombryo seedling, 
(page 43) 

10. A portion of the seed containing stored food, 
(pages 43-44) 

13. A small plate or shieldlike partof a root, (pages 
43-44) 

14. The portion of stem from which buds, leaves, 
or flower stalks arise, (pages 46, 48) 

15. Bark cells that conduct manufactured food 
downward in the plant, (page 46) 

17. The water-conducting tissue of woody plants, 
(page 46) 

18. A plant which has Lvo cotyledons, (page 50) 

22. Loss of water vapor from the above-ground 
portions of plants, (pages 56-57) 

23. An underground rootiike stem, (page 65) 

24. The part of the ovary of flowering plants which 
bears the ovules, (page 62) 

25. A pore in the surface of a leaf through which 
gases and water vapor pass, (page 54) 



DOWN Clues 

1. The food manufacturing process in plants, 
(page 51) 

2: The process of using carbohydrates and the 
resulting release of energy, (page 57) 

3. A male portion of a flower, (page 62) 

4. A green pigment found in plants, (page 42) 

6. A root produced in an unusual partof a plant 
such as on an above-ground stem, (page 65) 

7. A flower which lacks either male or female 
parts, (page 64) 

8. A plant which produces only one cotyledon, 
(page 50) 

11. The primary bud of a germinating seed plant, 
(page 43) 

12. The process by which seeds absorb water, 
(page 46) 

15. The spongy tissue in stems, (page 46) 

16. Part of a stamen, (page 62) 

19. Having adequate moisture in plant cells, 
(glossary) 

20. A plant that completes its life cycle in one year, 
(page 62) 

21. The reproductive organ of the male pollen- 
bearing flower, (pages 61. 62) 
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NAME 

CROSSWORD PUZZLE 3 

Rll in the crossword puzzle with the missing words. If you need help, refer to the pages (given in parentheses) in The 
Nursery Worker. 
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LSTTER MAZE 3 

The 40 words listed below a* e hidden In this letter maze. They Tiay be written across, down, or diagonally. When you 
nna a word, circle it, ^ / / 
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STUDENT EXERCISE 3-A 
THE FORMATION OF STARCH 

Plant physiologists tell us. "Sugar produced through photosynthesis is quickly converted to starch " Let's 
put this statement to the test. 

MATERIALS: 

• a growing geranium plant • paper towels 

• rubbing alcohol • tincture of iodine 

• pint Mason jar • water 

• small dish • measuring cup 

• small pot • blacl< paper 

• stove or Bunsen burner • paper clips 

PROCEDURE: 

1 . Mal<© "sandwiches" out of the biacl< paper and two of the leaves on the plant. (Don't breal< them off ) In 
other words, cover the top and bottom of each leaf with blacl< paper. Use the paper clips to hold the 
three layers together to keep light from hitting the leaf. Leave tr:<} plant with these covered leaves in 
sunlight for about three days. 

2. About three hours before your class starts on the fourth day. remove the paper from one of the leaves 
and with it exposed, put the plant back in sunlight for two or three hours. 

3. During class that day. cut off the leaf that still has the black paper on it and remove the paper Place 
one-third cup of alcohol in thepintjarand place this leaf in the jar. Place thejar in c pot that has boiling 
water in it and allow the water to simmer for 15 minutes. Remove the jar and allow the alcohol to cool- 
then remove the leaf. Blot it with paper towels and put it in a small dish. 

4. In one-fourth cup of water add one tablespoon of tincture of iodine. Pour some of this iodine mixture 
over the leaf. Record the color of the leaf. 

5. Now repeat steps 3 and 4 with theleaf that has been in ihe light for two or three hours Record the color 
of this leaf. 

INTERPRETATION: 

Iodine stains starch a blue-black to deep purple color. Boiling the leaves in alcohol removed the 
chlorophyll so that only the starch remained. 

The results of your experiment should have been as follows: 

1. The leaf that had been covered and kept from exposure to sunlight contained very little starch (as 
Shown by no change to a slight change in the color of the iodine mixture). Because \X was covered up 
With black paper, the leaf used up the starch that had been produced earlier. 

2. The leaf that had been exposed for two to three hours had some time for photosynthesis to take place. 
Starch was prrsent (as indicated by the change in color of the iodine solution). 

This Should make it quite clear that with sunlight present, a plant carries or photosynthesis and thus 
makes food for itself in the form of starch. 

EVALUATION: 

1. The demonstration was conducted as directed 

2. All materials used were cleaned and properly stored. 

FINAL GRADE 
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NAME , 

STUDENT EXERCISE 3-B 
rHE EFFECT OF WIND 014 TRANSPIRATION 



About 99 percent of all water that enters a plant escapes from the leaves as water vapor This process is 
called transpiration. In this exercise you will demonstrate the effect of wind on transpiration. 



MATERIALS: 

• 2 geranium plants in pots 

• weighing scales 

• plastic bags or aluminum foil and twist-ties 

• fan 



Rgure 3-1. Plastic bag tied around plant and pot 



P'astic bag 




tie here 
around stem 



PROCEDURE: 

1. Weigh the two potted geranium plants and record the weight of each. 

2. Cover each pot with a plastic bag or aluminum foil up to the stem so that none of the water evaporates 
from the pot itself (Figure 3-1). 

3. Leave one of the plants in normai conditions of air movement. Place the other olant directly in the 
breeze from a fan. Make sure that the fan breeze does not batter the plant but does create a steady flow 
of air around the plant. 

4. For three days, weigh each plant once a Jay and record the weight. 

5. Calculate the amount of water lost from each plant through transpiration. Also calculate the 
percentage of water lost by each plant through transpiration. 



Initial 


1st Day 
W«jght 


Olfftranca 


2nd Day 
Wa<gh' 


Olff aranea 


3rd Day 
Wa^ghv 


Olffaranca 


Total »/o 
Olff aranea 


PLANT 1 


PLANT 2 

















(continued) 
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ShJdent Exercise 3-8 (continued) 



iNTERPRETATlON: 



If vour experiment was set up correctly and other conditions were similar, the plant placed in the 
ck!.® M ^^u® T?u^ through transpiration than the other plant The reason for this 

i.'^ai frntn^^^^^^^ wmd ' blowing across the leaves o f t'/e plant increased the rate of evaporation of 
Z T K ^^''^i- ^^'^ "^^^fJ evaporated, more water was drawn from the soil into the plant 

through the roo s and was eventually lost. The plant that was out of the breeze from the fan lost some 
water by transpiration, but not as great a percentage. v;»4;»wmc 



EVALUATION: 

1. Demonstration was conducted as directed. « 

2. All materials used were cleaned and properly stored. 



FINAL GRADE 
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STUDENT EXERCISE 3-C 
UTIUZATION OF OXYGEN IN RESPIRATION 

Oxygen is used by pic-its during respiratio.i. The following exercise should Illustrate this. 
MATERIALS: 

• 10 bean or pea seeds 

• plastic bag 

• pa'^er towels 

• alkali solution (59e Procedure step ^) 

• one 2-ounce medicine bottle with a rubber stopper (with a hole in it) 

• glass tube 

• 3 pipe cleaners 

• inillimeter ruler 

PROCEDURE: 

1 . Four davs before needed, soak the seeds in water for two days. Change the water once each day. Then 
wrap the seeds in wet paper towels and place them n a plastic bag at room temperature for two more 
days. 

2. Make the alkali solution by dissolving 1 tablespoon household lye in % cup water. CAUTION, This 
solution can cause burns. Kmp it away from your eyaslWasliimmedlataJy if you get some solution on your 
hands. 

3. Place the ten germinating seeds In the medicine bottle and lay the bottle on Its side. 

4. Fix the pipe cleaners on the stopper as shown in Figure 3-2. Dip the ends of the pioe cleaners into the 
alkali solution. 



pipe cleaners 




medicine bottle millimeter ruler 

Figure 3«2. Set-up of bottle for respiration experiment. 

5. Insert the glass tube into the rubber stopper and insert the stopper Into the bottle. 

6. Place a drop of colored water at the end of the glass tube. 

7. Carefully lay the ruler alongside the glass tube so you can read the distance on the ruler as the bubble 
moves. 

8. As soon as you place the drop of colored water at the end of the glass tube, begin timing at 0 Measure 
the distance the bubble moves at the end of 10, 20, 30, 4^), 50, and 60 minutes. 

9. Record the data on the graph in Figure 3-3, making points on :he graph; then connect the points to 
show a curve. 

(continued) 
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Student Exercis« 3-C (continued) 
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Figurt 3-3, Graph of bubble movement. 



INTERPRETATION: 

If you refer to the equation for respiration (page 57 in the Student Manual), you will see that 6 carbon 
dioxide molecules are being produced by using up 6 oxygen molecule??. Since they are both gases, one 
would replace the other and there would be .io change in the pressure in the bottle. An alkali solution 
absorbs any free carbon dioxide that is around. The lye solution on the pipe cleaners absorbed the carbon 
dioxide that was being produced, so there was a lowering of pressure in the bottle as the oxygen was us2d 
up m respiration. This lowering in pressure caused the bubble in the glass tubing to move toward the lower 
pressure, making it possible to measure the oxygen being used. 

When did your curve begin its sharpest rise? Can you explain why? 



EVALUATION: 

1. The experiment was conducted as directed 

2. All materials used were cleaned and stored properiy. 

RNAL GRADE 
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NAME 



STUDENT EXERCISE 3-0 
OSMOSIS 

Water moves from an area of higher concentration (of water) to an area of lower concentration (of water) 
This process is called osmosis. In this exercise you will demonstrate how osmosis occurs in plants. 



MATEHIALS: 

• thistle tube 

• semi-permeable membrane 

• sugar 

• string or rubber band 

• beaker containing water 

• ring stand 



membrane- 



water 



Rgure 3-4. Set-up for osmosis experiment. 

PROCEDURE: 

1. Dissolve some sugar in about cup of water, 

2. Stopper the tube end of the thistle tube. Four sugar water into the tube until the bulb is abc jt half full. 

3. Securely tie the membrane on the bulb end of the thistle tube. 

4. Invert the bulb end in the beaker of water and hold in place with ring stand (Figure 3-4). 

5. Place a mark on the outside of the tube at the sugar water level. 

6. Place new marks on the tube at the end of 5, 10, 20, and 30 minutes. 



INTERPRETATION: 

Each cell i:i a plant or animal h3S a cell wall. Most of these cell walls are made of sefni^ermeaWe 
membranes througn which liquids and certain dissolved minerals can move without jn 
(Of water) to an area of lower concentration (of water). 

melh*!;,n«'lnfn!ni*i°l°.',r'^*®' ""^f 5'®^*®' ^''^ ^"^^^'^ ^^ter moved across the semi-permeable 
^r^«aH tha?nfr. ,^ °' ^^^r cof.. entration. When sugar was added to the water in the tube, it 
mcreased the total volume of liquid. Therefore, the amount of water in the tube became diluted or it had a 
lower concentration of actual water for its total volume. ueo^cameaMuiea.oriinaaa 

af water is lost in the leaves through transpiration, the concentration of actual water in thecei's in 
the lear is low ,red. The water in the cells next to these ceils moves into the area oTFower concentration 

(continued) 
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Slut" M Ex9r^s9 3-0 (continued) 

Next the cells that just contributed some water are lower in their water c oncentration, so cells lower in the 
branch or stem contribute water to them, and- the process moves down the tree all ' way to the roots and 
soil. In this way, water moves to the top of the tree (Rgure 3-5). 

With the interacting forces of cohesion (sticking together) of water molecules, and the tendency of 
water molecules to move from an area of higher concentration to an area of lower concentration water 
moves upward in the plant. This could be compared to a chain reaction. However, these forces are not 
acting only one cell at a time. This is usually taking place at the same time throughout the entire height of 
the tree, causing an almost steady upward flow of water. 




Rgure 3-5, Water moving up the tree by osmosis. 



EVALUATION: 

1. The experiment was conducted as directed. ^«..h_____ 

2. All materials used were cleaned and stored properly. ^ 

FINAL GRADE 
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STUDENT EXERCISE 3-E 
CHARACTERISTICS OF FOUR OOMMON PLANT PROCESSES 

The purpose ol ihis exercise is (o organize the information regarding phoMheili res«on liansoirallon and 
.b.o.p.lon. In your notebook, reproduce Ihis table and (ill in the information Sn* 1^^^^^^^^^^^ 



Plant Proceis 



Pholosynlhesis 



Respiration 



Transpiration 



Absorption 



Uatertalt and 
rondllions Needad 



Plant Structural 
Invotvfld 



Results 



EVALUATION: 

I. Chart was constructed and completed as directed. ____ 

o 101 FINAL GRADE 

ERIC 
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NAME 

QUIZ - CHAPTER 3 

TRUe OR FALSE 

Read eacn statement completely, if the statement Is false, circle "F." if the statement is true, circle "T.- 
T F 1. Leaves are the food-manufacturing organs of plants. 
T F 2. Dicots have two cotyledons. 

T F 3. The woody area of a branch or stem contains the xylem tissue. 

4. The main function of the cuticle is to prevent gases and water from entering and leaving 

5. Light quality refers to the color of light. 

6. Light intensity refers to the brightness or quantity of light. 

7. Light intensity is measunad in footcandles. 

8. Plant respiration does not occur during the night- 
T F 9. Photosynthesis does not occur during the night. 
T F 10. Derrcluous plants stay green all winter. 

T F 11. When the transpiration rate is very high, plants may lose more water than they take in. 

T F 12. Monocots have a fibrous root system. 

T F 13. The leaves of dicots have radiating or netted veins. 

T F 14. Transpiration in plants is like sweating in people. 

T F 15. Optimum means "the best" 

MULTIPLE CHOICE 

lifouffniS ^""^ "^^'"^^ ^^'"^^ '^^'^''^'^ correctly completes the statement or answers the question. Circle the letter 

16. Which of the following is/are a function of plant roots? 

A. they anchor plants in the soil 

B. they absorb nutrients from the soil • 

C. they absorb moisture from the soil 

D. all of the above 

17. A cotyledon is . . . 

A. a seed leaf C. a type of flower 

^ ^^^^ D. the female part of a flower 

18. The manufacture of food (or energy) in plants is called 

A. osmosis C. transpiration 

B. photosynthesis D. respiration 

19. Cartoon dioxide from the atmosphere is taken into plants through 

A. endosperm C. coleoptiles 

B. stomates vascular bundles 

122 



3-24 



QUIZ - paga 2 

20. The passing of water vapor out of plants through the cells is called 

A. transpiration C. photosynthesis 

B. respiration D. geotropism 

21. The male part of a flower is the . . . 

A- pedicel C. stamen 

B. calyx D. sepals 

22. The female part of a flower is the . . . 

A. pistil- C. filament 

B. anther petal 

23. Plants which grow and reproduce in one growing season and then die are called 

A. perennials C. annuals 

B. biennials D. deciduous 

24. Flowers which contain both male and female parts are said to be . . . 

A. perfect C. asexual 

B. imperfect D. adventitious 

25. Rhizomes are . . . 

A. roots C. flowers 

B. stems ^ specialized leaves 



MATCHING 

Select a definition from Column B which matches each term In Column A. Fill in each blank with the correct lerter. 



Column A 

- 26. phloem 

. 27. imbibition 

. 28. scutellum 

. 29. hypocotyl 

. 30. epidermis 

. 31. xylem 

. 32. node 

. 33. plumule 

. 34. vascular tissue 

, 35. meristematic zone 



Column B 

A. food-absorbing organ 

B. the place where a bud arises 

C. tip of the embryo shoot 

D. upward conducting tissu'e 

E. downward conducting tissue 

F. water absorption 

G. perfect flower 

H. both xylem and phloem 
I. where cells are dividing 
J. embryonic stem 

K. outer layer of cells 
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QUIZ • page 3 

36. Label each flower part and record your answers in the blanks provided. 




PARTS OF A FLOWER 
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ANSWER KEY - CHAPTER 3 

K«y Qutations, Part 1 - page 3-3 
PLANT ANATOMY 

1. (1) Roots anchor plants in soil, holding them up. (2) Once a plant is established in soil the roots absorb moisture 
and nutrients from the soil. 

2. Root hairs absorb water and nutrients. 

3. (1) Stems support plants above ground and provide support for leaves. (2) They also provide the major channels 
for movement of moisture and nutrients upward into leaves and movement of food to storage areas. 

4. Leaves manufacture food for the plants. 

5. Chlorophyll is a green pigment found in plants. 

6. Chlorophyll is needed for photosynthesis (the manufacture of food). 

7. Most flowers are colorful so that insects will be attracted to the plant and assist in pollination. 
SEEDS AND SEED GERMINATION 

8. The scuteJIum serves as a food-absorbing organ in the seed. 

9. Germination is the beginning of seed growth. 

Key Questions, Pert 2 * page 3-4 
PLANT GROWTH 

1. (1) Pith - the innermost zone of the stem. Stores food that is produced in the leaves and helps support the plant. 

(2) wood - contains xylem tissue which conducts dissolved nutrients and water upward. 

(3) Bfirk - outer zone serving as a protected area for growing cells. Contains phloem (whicn conducts food 
downward) and cambium (the area where outward growth is taiting place), 

2. The meristematic zone is where ceils are dividing. Thezone of elongation is where cells grow and increase m size. 
The zone of maturation is where growing cells mature (and become specialized). 

3. (1) Monocots have one cotyledon (seed leaf); dicots have two. 

(2) In monocots the stored food of the seed is in the endosperm; in dicots the stored food of the seed is in the 
cotyledons. 

(3) Monocots have a fibrous root system; dicots often have a much-branched, well-developed tap root system. 

(4) Monocots have no cambium in mature stems; dicots have a cainbium in mature stems, 

(5) Monoi:;ot leaves are generally simple wit:*! parallel veins; dicot le^/ shs>pes vary greatly and usually have 
radiating or netted veins. 

(6) In monocots flower petals and sepals are often identical; in dicots flower petals and sepals are usually 
different r 7 

(7) In monocots flower parts are in multiples of 3; in dicots flower parts are in multiples of 4 and 5. 
PHOTOSYNTHESIS 

4. Using chlorophyll (in the presence of light), with the raw ingredients carbon dioxide and water, olants 
manufacture food (sugar) and oxygen. 

5. All growth processes in plants take place within a limited range of temperatures. Below the minimum temperature 
or a^ove the maximum temperature ail plant growth stops. 

6. Light must be present for photosynthesis to take place in plants. 

7. Light quality refers to the color of light. 

8. Light intensity is the brightness or quantity of light. It is typically measured in footcandles. 

9. Photoperiod refers to light duration or the amount of time that plants are in light. 
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Answers (continued) 

K«y Questions, Part 3 - page 3-5 

TRANSPIRATION 

1. (1) Water plays a key role in plant transpiration. 

(2) Water is the major Ingredient of all cells. 

(3) Water is necessary for all chemicsJ reactions in cells. 

(4) Water in soil dissolves minerals so tney can move into plants. 

Z About 99% of the water that enters plants escapes from the leaves and stems as water vapor. 

3. Wind and high temperature can Increase the rate of transoiration (water loss) in plants, 

^' ?ocS." t^'-eaking down or controlled utilization (burning) of food to produce energy 'jr plant 

^* I'loTlt^T^^^^^^ '.^K^'-'" plants tose their leaves; respiration and transpiration 

r^ni«t^nn .in V^^^ ^J photosynthesis may continue when the winter temperatures are warm enough: 
respiration and transpiration are usually low. '^iiwuyii, 

Key Questions, Part 4 - page 3-6 
WATER MOVEMENT INTO PLANTS 

1. Water gets into plants from the soil through the roots. 

Z Water is lost from plants through transpiration. 

ttS ^^^'^^^^"y ^« same process as cohasion. When soil moisture is high and transpiration is 

root S£ ce^lf ^ ^ ^^'^ "'^^^ ^^"^ ^^^^ '^to the 

Tn^n^t^^^'^'^tf "i®^!^ ""P^" l!"® ^^'^^^ °^ pressure. When the transpiration rate is very high, plants may be 

nnr^l^n^^^^ '^^^ '-^'"^ ™^ P^«»^^« the cells. Wafer in the soil is under 

normal pressure. This causes soil water to move into plant cells. 

4. Cohesion is the sticking together of water molecules. 

concl'^^^^^ ^'^^^ ^ ^'^^ °^ concentration (of water) to an area of lower 

Key Questions, Part 5 •* page 3-7 
PLANT REPRODUCTION 

1. Sexual reproduction in plants involves seeds. Asexual reproduction Involves some other plan-; part. 

2. (1) pedicel • a special !7.ed flower stem 

(2) calyx • a group of sepals 

(3) sepals • plant parts that cover and protect delicate flower parts within the bud until it is ready to open or bloom 

(4) petals • plant parts that are often colored, attracting insects 

(5) corolla * a group of petals 

(6) stamen • the male part of the ficwer 

(7) fliament • the elongated stalk of the stamen 

(8) anther - contains the pollen grains 

(9) pistil • the female part of the flower 

(10) stigma - the sticky tip of the pistil that receives the pollen grains 

(11) style • a tube-like structure that pollen travels ihnugh to fertilize t» e eggs 

(12) ovary • contains eggs to be fertilized 



ERIC 



3-28 



Answers (continued) 

3. In cross-pollinated plants the pollen from one plant contacts the stigma of a different plant. 

4. Perfect flowers contain both male and female parts. Imperfect flowers contain only the male or female part, not 
both. 

5. Adventitious roots are roots that arise at a place where roots would not normally be expected. 

6. Stolons, are above-ground stems or njnners such as those founc on strawberries. Rhizomes are underground 
stems such as those found on iris. 



Ttrms to Remember, Part 1 - page 3-6 

1. adventitious root 

2. scutelliMi 

3. footcandle 

4. chlorophyll 

5. axiilar/ bud 
8. cotyledon 

7. imbibition 

8. ovary 

9. phloem 

10. plumule 

11. anther 

12. turgid 

13. xylem 

14. Stolon 

15. placenta 

Terms to Remember, Part 2 - page 3-9 

1. photosynthesis 

2. calyx 

3. bark 

4. corolla 

5. meristematic zone 

6. pedicel 

7. radicle 
3. style 

9. vascular tissue 

10. wood 

11. transpiration 

12. stigma 

13. sexual reproduction 

14. respiration 

15. photoperiod 



Terms to Remember, Part 3 - page 3-10 

1. perennial 

2. palisade niesophyll 

3. guard cell 

4. carbohydrates 

5. annual 

, 6. biennial 

7. capillary action 
3. cross-pollination 
9. cuticle 

10. node 

11. nutrient 

12. perfect flower 

13. sepal 

14. vascular bundle 

15. seif-):)olli nation 

Ten>;a to Remember, Part 4 - page 3-11 

1. root hair 

2. rhizoma 

3. pith 

4. mcnocot 

5. pistil 

6. mrsocotyf 

7. imperfect flower 

8. filament 
9- hypocotyl 

10. endosperm 

11. dicot 

12. asexual reproduction 

13. embryo 

14. stamen 



ACROSS 



1. palisade 

4. cotyledon 

5. Ovary 
9. radicle 

10. endosperm 

13. scutellum 

14. node 



15. phloem 

17. xylem 

18. dicot 

22. transpiration 

23. rhizome 

24. placenta 

25. stornate 



Crossword Puzzie - page 3-13 

DOWN 
1. photosynthesis 



2. respiration 

3. anther 

4. chlorophyll 

6. adventitious 

7. imperfect 

8. monocot 



11. plumule 

12. imbibition 

15. pith 

16. filament 

19. turgid 

20. annual 

21. stamen 
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Answers (continued) 
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QUIZ 



Tru^ or Pais* - page 3-23 

1. true 

2. true 

3. true 

4. true 

5. true 

6. true 

7. true 

8. fa2se 

9. true 

10. faJse 

11. true 

12. true 

13. true 

14. true 

15. true 

MuHipie Choice • page 3-23 

16. 0 

17. A 

18. a 

19. B 

20. A « 

21. C 

22. A 

23. C 

24. A 

25. 8* 



Matching - page 3-24 

26. H 

27. F 

28. A 

29. J 

30. K 

31. D 
3Z S 

33. C 

34. H 

35. I 

36. A anther 
8 filame.nt 
C stamen 

0 ovule 

E placenta 
F stigma 
G style 
H ovary 

1 pistil 
J petai 
K sepal 

L receptacle 
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GLOSSARY - Chapter 3 

adventitioiw root - a root produced in an unusual place cr part of a plant — typically roots oroduced on 
above-ground plant parts. / k 

annusj - a plant that completes its life cycle in one year. 

antii«r - the mala, pollen-producing part of a fiov/er. 

asvxujj rtproduciion - plant reproduction without the use of seads. 

axillary bud - a bud found in the axil of a leaf. 

^ ' the exterior tissue or covering of a woooy trunk or stem from thecambium outward. Consists mainly 
of dead tissue. ^ 

bi«nniaj - a plant which produces leaves the first year of its life. It produces flowers, fruit, and seeds the 
second year and then dies. 

calyx . the external, leafy part of a flower made up of sepals. Usually green, but possesses color in some 
flowers. 

capillar/ action - the attraction of water molecules to each other disregarding the pull of gravity. 

carfeohydrata - organic compounds that form the supporting tissues of plants and are important food for 
animals anc people. k ■ w. 

chlqrqphyH - the green pigment in plants which absorbs the energy of sunlight for use in manufacturina 
sugars from carbon dioxide and water. ^ 

chloroala - lack of chlorophyll development because of disease or. mors commonly, nutritional problems 
such as lack of iron or magnesium. 

corolla ~ the petals of a flower. 

cotyiadon - the first leaf or leaves In a seed. 

crosa-pollinatad - the contact of pollen from one plant with the stigma of a different plant. 

cuticle - the thickened waxy surface layer of certain leaves, fruits and shoots. 

dicot (dicotyladon) - a plant that produces seeds which have two cotyledons or seed leaves. 

tmbfyo * the part o^ a seed that grows and develops into a plant upon germination. 

Mdosparm - part of the seed of certain plants that lies alongside the 6 mbryo and consists of food materials. 

filament - the anther-bearing stalk of a stamen. 

footcandia - a unit of light equivalent to the light produced by one candle at a distance of one foot, 
guard call - either of two cells that flank the stomate (pore) and cause it to open and close, 
hypocotyl - in the embryo of a plant, the part of the stem below the cotyledons, 
imbibition - the absorption of liquid or moisture. 

imparfact flower - a flower containing only the staminate (male) or pistillate (female) flower parts, but never 

maristamatic zona - area of embryonic tissue made up of undifferentiated, growing, actively-dividing cells. 
maaocoJyl - specialized cells located between the scutellum and col joptile. 
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Glossary (continued) 

monocot (monocotyledon) - a plant that produces seeds with a single cotyledon or seed leaf. 

nod« • a joint on a stem where a bud, leaf, or flower stalk is attacned. 

nutrient - the materials (chemicals) a plant needs in order to grow. 

ovary - in a flower, the b5»5al part of the pistil which develops li:to the fruit. 

palisade mesophyll - the layer of cells just beneath the upper surface of the leaf. 

pedlcei - stem or stalk of a flower. 

phloem - meristem ceils which conduct food downward. Located in the bark of woody piants next tc nie 
cambium. 

photoperiod - the time during which a p^nt is exposed to daylight. 

^^!?,^."*K*!l' r/*"® manufacture of carbohydrates (food) from carbon dioxide and water in the presence 
of clorophyiL Uses light energy and releases oxygen. 

pistil - the female part of a flower comprised of ovary, stigma, and style. 

pith - the spongy supporting tissue in the center of a stom. 

piacenta - the part of the ovary of flowering plants which bears tne ovules. 

pkimuie - the primary bud of an embryo or germinating seed plant. 

radicle - the lower part of an embryo seedling. 

respiration - the process of carbohydrate utilization by a living organism which involves energy release and 
liberation of water and carbon dioxide. ^nciyy rcicaacdnu 

rhizome . an underground rootlike stem which giv^s rise to leafy shoots from the upper surface and roots 
from tne lower side. 

root hair - a hair-like tubular outgrowth from near the tip of a rootlet that performs the work of absorption. 
scutcUum - a small plate or shieldlike part of a root. 

sMuai reprodMetion - reproduction of plants by seeds as opposed to asexual reproduction by cutting 
grarting, etc. / a- 

stamen - the reproductive organ of the male pollen-bearing flower, 
stigma - the part of the pistil in a flower which receives the pollen grains. 

nVnH?.;if c ?Tf '^"^ horizontally on or just below the surface of tne ground; it usually roots at nodes and 
pruQuces a new plant. 

™o« ■ ^ °^ ^"^^"^^ °^ ^ P'^"^ O"" stem through whic^ gasos or water vapor 

sty(« - a prolongation of the ovary that supports the siigma in a flower. 

Vanspiration - the emission cf water vapor from the aerial parts of a plant chiefly through leaf stomates. 
turgid - having adequate moisture in plant cells. 

vascular tissMo - tissue in which tube or ductlike cells translocate food and water withir, the plant, 
wood - structural cells in the stems of trees and shrubs. 
xy(«fn - water-cciducting woody tissue in higher plants. 
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NARRATIVES FOR TRANSPARENCY MASTRRS - Chapter 3 
T3-1 (Studsnt Manual, page 42) 

Aa roots grow down into the soil, the major branches of the roots become converted into hard, woody 
matenal. Thousands of tiny roots and root hairs grow out from lateral areas cf these woody roots. 

OuMffoflA' Through which porticns of roots are water and nutrients absorbed? Why is it important to keep 
the area around newly transplanted trees very moist? 



T3-2 (Student Manual, pages 43-44) 

The •flibryo is the portion of a seed which will become a new plant. The tndo«p«nn is composed of food 
which provides energy for the plant to begin growth. 

I'l^n^l'lLT^,^!^®^^^ absorbs food from the endosperm and makes it 

available to the develooing embryo. The 'MiMptii* is s. protective cap over the plumule. 

The piumui* is the tip of the embryo shoot. The ndld* is the tapering end of the embryo that will develop 
into the pnmary root when the seed germinates. 

OuMtfon: How do the seeds of dicots differ from those of monocots? 



"n-^-fStudani Manual, pages 43-44) 

Seed germination is simply defined as "the beginning of seed growth." The process of germination in 
dicot seeds is different from the germination in monocot seeds. 



T3-4 (Student Manual, page 45) 

So*^'f«'' '« ^« "rst portion to emerge from the seed after it absorbs water. The hypocotyl 

elongates and becomes arched. The arched hypocotyl then pushes through the soil followed by the two 
cotyle<ions. The plumule that is located between the two cotyledons sprouts i.ito the first true leaves and 
stem. 



T3-S (Student Manual, pages 46-47) 

The pith is the centermost zone of a dicot .tem. The wood area contains xy«m and pWoem tissue. Thebark 
zone IS a protective area for growing cells. The cambium area is where outA^ard growth is taking place. 

Quantlona: What is the function cf the pith? .Xylem? Phloem? 



T3-6 (Student Manual, pages 47-43) 

^1,°^^! ^t^e™ growth actually taites piacs. Stems on the main branch arise from buds that were there. In 
Sketch 1, the buds are vsry close together. In 2. there is more distance betwean tf;em. In 3. the distance is 
even greater. 

Mlled?"* ^"^^^ "^'"^ '° ^'^"^^ "^^^^^ ^ ""'^ ^"^^'"^ ^P^"® between two buds 



T3-7 (Student Manual, pages 43^9) 

In the stem on the top. the entire stem area is filled with cells. The stem cn the bottom is hollow and the 
tissues are located around the stem under the epidermis. 

QusaHon: How does this monocot stem structure differ from that of dicots? 



131 



T3-a (Stuasnt Manual, pages 48-50) 

The n7«dst.niatie zon* is where cells are dividing. The zona of elongation is where cells grow and increase in 
Size. The zona o< maturation is where growing cells mature. 

spwSSd? ^^"^ "'"'^^ formed? In which zone do the xyiem and phloem tissues become 



T3-9 (Student ManuaJ. page 50) 

To summarize briefly, dicots and monocots differ in some ways. However, in other ways they are similar. 
SmSa??* ^'^^^ ^""^ °' ''"''^ differences between monocots and dicots? In what ways are they 



T3-10 (Student ManuaH, page 50) 

This table summarizes the differences between monocots and dicots. 

Ooastfon; Why is it important for nursery operators co know the difference oetw^en monocots and dicots? 



T3-11 (Student Manual, pages 51-52) 

Because of photosyrthesis. plants increase in size and produce fruit. Another important function of 
SlarS ^" ^^'^ production of oxygen. This figure illustrates how photosynthesis takes place in 

Qutstion: Why is it important for nursery wcikenj to understand the proc .=s of photosynthesis? 



T3-12 (Student Manual, pages 51-53) 

The resuits of photosynthesis are the production of glucose (sugar) and oxygen which is released into the 
air. In most plants glucose is changenJ to starch for sto.-age. 



T3-13 (Student Manual, pages 51-53) 

'^thinl^eli^ represent.! the reaction that takes place in each leaf ceil. Each cell is shown as a factory 



T3-14 (Student Manual, pages 51-54) 

^f"^" .°Pf "'"9S' usually located on the underside of leaves. They are formed by two 
specialized cells called guard eaiia. y « 

Quntlons: What happens when these guard ceils are open? Closed? 



T3-15 (Student Manual, pages 59-60) 

HlflV?*.^®''® a' theories as to just how water moves upward in plants. These drawings illustrate the 
leaf^ens ?.^aw«^^^^^^ !h" '!''^f '°"9fi transpiration, the concentration of aclual water i n the 

Sat h !i rnn?rTh, ff; 1 ' ^^^^"^"^ ""'^^^ ^^''^ °^ Concentration. Now these cells 
?r stem then cSn Hh.Ttr'.^r '^^'I concentration. The next ce.ls lo«ver in the branch 

or Stem then contribute water to them, and so on. 
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T3-16 (C 'udent ManuaL pages 59-60) 

Active absorption accounts for only a very smail amount of the water absorbed by plants. It is essentially 
the same process as cohesion. Passive absorption depends upon the forces of pressure. 

T3-17 (Student Manuai, pages 60-64) 

This figure illustrates the various parts of a typical flower, 

OuMtfons; Whicn are the male parts of this flower? Female? Where dees the actual pollination take place? 
T3-18 (Student Manual, pages 61 -€4) 

The female part of the flower is called the pistil. It is made up of three parts: stigms, style, and ovary. 
Question: After fertilization takes place, where do cell division and embryo development take place? 

T3-19 (Student Menuai, pages 60-64) 

This figure illustrates the reproductive cycle in plants. The cycle is continuous. The plant grows and, upon 
reaching maturity, produces flowers that become fertilized. Then the cycle begins again. 

Question: How do annuals, biennials and perennials differ? 



T3-M (Student Manuai, pages 61-64) 

If a flower can be pollinated by its own pollen, the piani is s«lf-poillnated. If a flower requires pollen from 
another plant it is croas-poiKnated. 

Question: How does pollen get from one flower to another in cross-pollination? 
T3-21 (Student Manual, pages 61-64) 

Corn is somewhat different from a typical nursery plant. The male part is located at the top of the plant. 
The female part is located on the stalk and is known as the ear. Hairs that stick out of the end of the end of 
the com ear are attached to silks (which are actually styles). 

There is one silk for each possible kernel that can' be produced on anearof corn. A pollen grain must land 
on each of these silk hairs before a kernel of com can be produced at that spot on the ear. 

T3-22 (Student Manual, page 65) 

A rhizome is an underground stem. Nodes are located at intervals along these stems. Axillary buds and 
roots form at these nodes. Eventually these new plants become self-supporting. 

Questions: What are some of the more common plants which have rhizomes? Are these plants annuals or 
perennials? 
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T3-23 (Student Manual, page 65) 

Stolons are aerial (above-ground) stems. M the points where the stolons touch ground, they send up 
shoots (new leaves) and form a root system of their own. ■ / k 

Qutatlon: What are some of the more common plants which have stolons? 



T3-24 (Student Manual, pages Q5-66) 

Some plants, SUCH as the white potato, are propagated onlv vegetatively. The white potato is an enlarged 
swollen tip of a stolon. The potato "eyes" are capable of osveioping into shoots. Each shoot, in turn! 
produces its own root system. 

Oumstion: What are some other tvpes of plants which deveiop tubers? 



Enlarged Section of a Root 
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Views of Corn and Bean Seeds 




endosperm 
scutellum 

coleoptiIe__ 
plumule 

radicle 
seed coat 
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CORN 



hilum 



micropyie 




BEAN 




plumule 
hypocotyl 
radicle 
cotyledon 



— embryo 
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Comparison of Germination Stages in 
Some Dicots and IVIonocots 
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Development of a Germinating Dicot 

(Bean) Seed 
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Cross-section of a Woody Dicot Stem 




Cross-section of a Three-year-old Woody Dicot Stem 
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Cross-sections of Two Types 
of Monocot Stems 
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T3-8 



Enlarged View of Section of a Growing Stem 
Showing tlie Three IVIajor Zones 

/ — . . 




ZONE OF DIFFERENTIATIOM AND MATURATION 
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Leaf and Stem Development 
in Monocots and Dicots 




3^ 
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Summary of Differences Between 
Monocots and Dicots 





MONOCOTS 


DICOTS 


Seed and Seed 
Germination 


• one seed leaf per seed 

• stored food of seed in 
endosperm 


two seed leaves per seed 
• stored food of seed in 
cotyledons 


Roots 


• fibrous root system 


• often much-branched, well- 
developed tap root system 


Stems 


• underground stems often 
form buibs, rtiizomes, etc, 

• no cambium in mature stems 


• cambium present in mature 
stems 


Leaves 


• usuaily simpie with parailei 
veins 


• large assortment of leaf 
shapes with radiating or 
netted veins 


Flowers 


• flower petals and sepais often 
identical 

• flower parts in multiples of 3 


• flower petals and sepals 
usually different 

• flower parts in 4's and S's 
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PHOTOSYNTHESIS 

. . . th« moat txtansivc ehamlcai proetsa on earth, and the 
only source 0/ oxygen In the atmosphere 
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A "Photosynthesis Machine" 




SUGARS WATER 
(CfiHisOe) (H2O) 
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T3-13 



Enlarged Drawing of a Leaf Section 



cuticie 
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Enlarged Drawing of a Stomate 
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T3-15 



Water Movement Upward in a Plant 





3. Cell by cell the water moves up. 



root in soil 
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T3-16 



Contrast of Water Movement in Active and Passive Absorption 



ACTIVE ABSORPTION 



Slow transpiration 



Lower water 
concentration 
inside ceil 



ADEQUATE SOIL MOISTURE 




PASSIVE ABSORPTION 

Rapid transpiration 

causing reduced pressure in ceils 



H2O 




Reduced pressure 
in ceil 



Rapid intai<e 



NORMAL PRESSURE 
IN ATMOSPHERE 
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Parts of a Flower 




151 

3-52 



Female Flower Parts Showing Growth 
of Pollen Tubes after Pollination 
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T3-19 

Reproductive Cycle in Plants 




3-54 



Self- 
Pollination 



Cross- 
Pollination 




No Seed Formed Fertilization and 

Seed Formation 
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Asexual Reproduction through Rhizomes 
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Asexual Reproduction through Stolorrs 
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Asexual Reproduction through Tubers 
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CHAPTER 4 

PLANT NUTRITION 



PERl'ORMANCE CHECK LJST 

1. List the macronutrients required by plants to grow properly. 

2. List the micronutrients required by plants to grow properly. 

3. Demonstrate the effects of nutrient deficiencies in plants. 

4. Explain the procedure by which nutrient ions are attracted to and held on soil particles. 

5. Describe the three theories regarding nutrient entry into plants. 

6. Differentiate between complete and incomplete fertilizers. 

7. Detenr-ine approximately the amount of fertilizer used in your home county for the previous year, 
a. Demonstrate the process of soil testing. 

9. Demonstrate the ability to obtain a representative soil sample. 

10. Demonstrate the ability to fill out the ,oii information »h..t which accompanies the soil sample. 

11. Demonstrate the ability to interpret soil test results and recommendations for nurser/ crops. 
thrr^^oSmlndattons"^ '° """^ °' commercial fertilizer needed to obtain 
s°tock°"^^*^ ^""'^ ^° ^""^ recommendations for turfgrass and nursery 

14. Explf'n the relationship of plant analysis to soil tests. 

15. Demonstrate the ability to interpret a plant analysis report. 
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SUGGESTED LEARNING ACTIVITIES 

1. Have students collect soli samples from various local nurseries. Test soils and compare the 
differences and similarities. 

2. Develop test pots of plants grown in pure sand. Apply and/or withhold various macronutrients and 
micronutrients and observe what happens to the plants. Check daily and record your observations. 
Match the symptoms with the appropriate nutrient deficiencies and/or excesses. 

3. Have students survey local nurseries and landscaping firms to develop a list of the various complete 
and incomplete fertilizers used by local horticultural businesses. 

4. Have students take a representative soil sample from an area such as a garden plot nursery or lawn 
and prepare the sample for testing in a soil laboratory. 

5. Have students compare the amount of nutrients available in a complete fertilizer with the amount 
available in an organic fertilizer. 

6. Have students use a soil testing kit to analyze a soil sample of their choosing, such as from their 
garden or lawn. Soil test results should be turned in to the teacher. 

7. Require all students to take a soil sample of their lawn, garden crop or other area. Send in these 
samples to the state soil testing laboratory and analyze results. Build costs of this samDlina into 
student fees. 

8. Have students collect soil samples of school land lab. Send these samples to the state soil lab for 
analysis. Use a soil test kit to analyze similar soil samples. Compare soil test kit results with those of 
the state lab. 

9. Demonstrate the effects of fertilizers or lack of fertilizers on plants. Set up control groups (without 
•fertilizer) and groups which receive various amounts of fertilizer. 

10. Visit a locaJ fertilizer dealer. See how fertilizer is transported, stored, mixed, proportioned, etc. 

11. Have students select the proper analysis fertilizer based on the results of a soil test. Then apply this 
fertilizer to a lawn or nursery growing area. 

12. Fertilize container grown nursery stock with tablet-type fertilizer. 

13. Grow several plants withholding nutrients. Send your state lab a plant sample for foliar analysis. Then 
resume normal feeding and again evaluate the results. 

14. With a soil test kit have each student take a soil sample of the school farm, lawn, land lab, etc. Compare 
the various results. 

15. Run an experiment with a greenhouse crop over- and ander-fertilizing with several of the 
macronutrients. 

16. Dissolve NaC: In a glass of water to demonstrate ionization. Note the level of water. Ions fill holes 
between water molecules. 

17. Have students break into groups. Have each group locate a landscape maintenance firm in his or her 
area. Contact a representative of that firm and ask questions about the type of fertilizers they apply on 
turf, trees, etc. Students should report this information to the class and compare the answers of 
various groups. 

18. Contact a local representative of a turf maintenance firm and arrange to have a guest speaker give a 
Short presentation and discussion of the types of fertilizers applied in the home market. 

19. Take a stalk of celery with leaves attached or a white carnation and place in a colored water solution to 
observe the change in color of the leaf or flow^sr. Discuss why this change occurs. 

I GO 
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SAMPLE INTEREST APPROACH 

of y^S? s^mpitcms'^ ^" • <^'« ^"^-'^ °^ ^"'^X'^? What would some 

What would happen if you did not eat properly? For example, what kind of symptoms miaht develoo if 
lett'uc??"^ ^"^ ""'^ ^'^^ ate nothing but steakTwhaTff^lf J^S'ate was 

What Happens to plants that don't get enough to "eat" (i.e. enough fertilizer)'' What a-e their 
symptoms? What about plants that get nothing to "ear? Do they die qufckly or slowly? 

^?PP®"^ ^° P'3"ts that are fed e: poor diet? For example, suppose nitrogen was like a chocolate 

<iZZn^'^°L£T^. ^^PP^'- 3 P'3"» "ate" nothing but nit ogen? WhI are sSme^^^^ 
symptoms? What about a plant that received only phosphorus? ^ 
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NAME 

KEY QUESTIONS FOR CHAPTER 4 
PARTI 



Macronutrients/MIcronutrients 

1. What is the difference between a macronutrient and a micronutrient? (pages 67-68) 



2. How many elements are considered macronutrients for plants? (page 67) 

3. What is the function of nitrogen in plants? (page 68) 



4. How do mici • --act to nitrocan in soils? (pcge 68) 



5. What is the fu.rctior of pnosphorus in plants? (page 68) 



6. Why isn't much of the phosphorus in soils available to plants? (page 68) 



7. What Is the function of potassium in plants? (page 68) 



8. What is the function of sulfur in plants? (page 63) 



9. What is the function of calcium in plants? (page 68) 



10. What is the function of magnesium in plants? (page 68) 
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(continued) 



K«y OuMdons (continued) 

11. List 7 micronutrients needed by plants, (pages 68-69) 



12. How does an alkaline soil condition affect iron uptake by plants? (page 



68) 
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NAME 

PART 2 

Nutrient Entry Into Plants 

1. How dp plants take up nutrients from the soil? (pages 7Q-72) 



2. What is a differentially permeable membrane? (page 71] 



3. Differentiate among the "Ion Exchange Theory/' the "Carrier Theory." and the "Mass Flow Theory" 
for nutrient entry into plants, (pages 71-72) - vy , neury 



Fertilizers 

4. What is a complete fertilizer? (page 74) 



5. What is an incomplete fertilizer? (page T4) 



6. What is a fertilizer "grade"? (page 74) 
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PART 3 

Soil Testing and Plant Analysis 

1. Why are soils tested? (page 75) 



2. V^hy is it desirable to have a composite soil sample? (page 76) 



3. Briefly describe the 6 steps in processing a soil sample, (page 77) 



4. What is plant analysis? (page 80) 



5. What do the results of plant analysis tell you? (page 



80) 



165 



ERIC 



NAME 



TERMS TO REMEMBER 
Chapter 4 

Match each term from the technical vocabulary liyc below with Its correct definition. Fill in each blank with the 
appropnate.word. If you need help, refer to the pages (given in parentheses) in Chapter 4 of The Nursery Worker. 



Technical Vocabulaiy 




complete fertilizer 

differentially permeable membranes 

dolomite 

endodermis 

incomplete fertilizer 

iron chlorosis 


macronutrients 

micronutrients 

microorganism 

nutrient 

phloem 

plant analysis 



. 1. Meristem cells, located in the bark of woody plants next to the 
cambium, that conduct manufactured food downward, (page 46) 

. 2. A specialized tissue In the roots and stem*? of vascular plants 
(page 71) 

> 3. A fertilizer containing nitrogen, phospnorus, and potassium 
(page 74) 

4. A mineral (calcium magnesium carbonate) usod to raise pH 
(page 68) 

5. Membrj*^ies which, to different decrees, allow the passing of 
solution through them, (pa;:;^ 71) 

6. A fertilizer containing only one or two of the three major nutrients 
(page 74) 

7. Testing plant material to determine the presence and amount of 
nutrients actually in the plant (page 80) 

8. Symp.'ioms resulting from a plant's reaction to the 
conditions in an alkaline soil when iron becomes insoluble and 
unavailable, (page 68) 

9. One of the substances which a plant synthesizes into food 
(page 67) 

10. Chemical elements which are essential to thegrowth of plants, but 
are required only in very small amounts, (page 68) 

1 1 . Chemical elements which are required in considerable abundance 
for the growth and sur/ival of plants, (page 67) 

12. A microscopic plant or animal, (page 68) 




ACROSS Cum 

1. An element essential to plant growth, but 
needed only in small amounts, (page 68) 

A fertilizer contains nitrogen, 

phosphorus and potassium, (page 74) 

7. A tree, shrub, or herb, (glossary) 

9. Chlorosis in plants is often caused by a lack of 
(page 68) 

A organism is a tiny pknt or animal, 

often too small to be seen without a 
microscope, (page 63) 



DOWN Cum 

1. An element needed by plants in large 
quantities, (page 67) 

2. 0-60-0 is an example of an fertilizer 

(page 74) 

3. A general term referring to one of the sixteen 
elements needed by plants, (page 67) 

5. A term used to describe a cell wall which 
permits the passage of gas or water either in or 
out. (page 7i) 

6. A specialized tissue in the roots and stems of 
vascular plants, (page 71) 

8. The cells in the barl< of woody plants which 
transport manufactured food downward 
(page 46) 
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NAME . 

LETTER MAZE 4 

The 27 words listed betow are hidden in the letter maze. They may be written across, down, or diagonally, when you 
find a word, circie it. 



GSNFRUKH^^'CXFXNQM 
IAPS0FMFSEBWRK2R 
SKSNPWJUIBGMMFU^.' 
GXEMMJSI HUTBEFGE 
CHLOR INELJHHTMC2 
PACSTHY0R0GEN2 I G 
AKTKGIGFUINTKLWI 
PERMEABLERUKI BSR 
EZIIAYVMDUTTQP^^'C 
MDYIUSO 7WRWSJYQ 
CCYTNKTITEIEJTYF 
MWUPFFSCFOEOJAKV 
QBHESUBFMGNBFJMX 
DOWEUMQPAOTAUUAD 
*^WPGKXBKRMSDIDNF 
SBLJCJPODDNSXEXU 
MEDJXHBUTLSFOWML 
JBLCWCJI KAKI LSAE 
EGIGNUFNTZEWICMK 
NWNEFPXORWMNLUWD 
RXYXTRPJHGA INYKX 
QBTSUAYBYGPECAZS 
W2GZ0QFTRI.DALREF 
FZCYYHLOOBySRNON 
BF.. QKDOFYUiyAKAN 
BRCIYRSLPSKGAHUS 
2TPSCH0M0UNUBGSR 
SLMI2MXRSAKXTCGQ 
HAMUKKOMMGXYSCOL 
ML^LXLDOLHSRYI ZB 
TQLYH3DBWTXWUGEI 
GFJCAyPBWUZASiA 



BORON 

CALClUi\/l 

CARBON 

CHLORINE 

CHLOROSIS 

COPPER 

DOLOMITE 

ENDCDERMIS 

FERTILIZER 

HYDROGEN 

IRON 

MACRONUTRIENT 

MAGNESIUM 

MANGANESE 



ACRONUTRI ENTKS 
TXULJ.QEMQUYPUO 
DRXCYUYKOGKRGD 
EAJSLXKQUTOOP Y 
FUYHRICCNHBEIF 
XRPIPULAPFPPQZ 
H T A Q I M S S P '3 Y M P Q 
WTUUOIOLDBURCU 
T D F Q M H 2 P: ' I 0 I k Q 
Z H W R P M £ a 0 Y N V B 
U E F Y \ Z K Z D Z I H Y 
ADRQRPNOI EFNUS 
OUIMKGEXPUSQJW 
BXUQATGWCPAAG*.' 
DIWMIDNVMREGSZ 
C X I M E J D D T W E P IJ- L 
OFOBFM^^'EKMKDlT 
BLHWGWBPNXGKFU 
OBTXXCLRMDEHUU 
GPMIWTWSALQHRZ 
E P 0 T R E M P H N J y M K 
NWTCHOGDMEENHJ 
CUHNTCXlNgSHZI 

itrogenyeortuf 
jporzbsagaaaes 
uthohigmvezfhu 
a t r l s n a e f n ; , i t 
^arsoiyydqsanw 
lnmiqedznzscmp 
qatreym^mtroae 
w m q 0 l n b z i n c j j y 
webunnytmf^^'json 



MEMBRANE 

MICHONUTRIENT 

MICROORGANISM 

MOLYBDENUM 

NITROGEN 

NUTRIENT 

OXYGEN 

PERMEABLE 

PHLOEM 

PHOSPHORUS 

POTASSIUM 

SULFUR 

ZINC 
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STUDENT EXERCISE 4-A 
PLANT NUTRIENT STUDIES BY POT CULTURE TECHNIQUE' 

You could read all day about nutrient deficiencies, but until you have actually seen olants that are 
St? nr^ ''t^'" deficiencies, you cannot appreciate what the lack of a rS'ent can do to h^plantl 
?ymS!oms ■ ^''^'"''^ '° familiarize you with a few typical nutrient deficiency 

MATERIALS: 

• i2ts° infi?''min°r'^f f ^2-quart milk cartons or tin cans can be substituted for flower, 
pots, .'^nd aluminum pie plates for saucers) 

• polyethylene bags (8" x 4" x 18") 

• chemicals as shown in Table 4-1 

• balance, scale, or measuring spoon 

• ruler 

• waterproof felt tip pen 

• graduated cylinder or measuring cup 

• 50 to 70 pounds of soil. (Subsoils often are more deficient in nutrients than are topsoils Check with 

''''' °' deficiencies. If possiS co lect soS when 

liSeS^oTbuckets1or°h°a?dnnJ'^^^^ '^-inch screen. Avoid galvanized 

^i^«w ^3"d''"9 zinc-deficient soils. Studies with zinc require use of pure chemicals 

distilled water, and extreme precaution against contamination.) cnemicais. 

• greenhouse or protected sunny place, such as south window sill, for growing plants 



PROCEDURE: 

A. PREPARATION OF POTS AND MEDIA 
1. Set out the flowerpots (or other containers). Us« at l«,t two for eacii treatm*..t 

^' fhrinoh''h°if«'" °^ polyethylene bags and insert through hole in bottom of pots, .-"ui; • ir r^-.es 

through hole and flare out at the bottom. Fold excess of bag overtop edge of pot (Fiqure 4-1 V^The ban 
IS used to prevent possible contamination from the flowerpot.) l^QureA i). (The bag 

a^S'^ittSLT.^^^^^ (^-^ P°t- balance or scales 

are avaiiaoie, simply fill pot to within 1 mch of the top 





Ch«ck 



Complete 
Tr«atm«nt 




Compl«t« Treatment 
Minus i^ltrogen 



Rgura 4-1. Flower pots with plastic liners for each treatment. 



7x^95'''''"''' ^""^ recmque. University of California. Agriculture Extension Service. Bulletin 

(continued) 
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StudMt Extrcis* 4- A (continued) 





SUGGESTED TREATMENTS 


For so// with pos9ibi0 N, P, and/or K d9l!rj9nci9s 


Symbols 


Trsatmsnt 


0 


Check 


N P K 


Complete treatment 


P K 


Complete treatment minus nitrogen 


N K 


Complete treatment minus phosphorus 


N P 


Complete treatment minus potassium 


/=br 30//S po9sibi0 N, /f, and/or Zn Mlcimc!^ 


Symbols 


Trsstment 


0 


Check 


N P K S Zn 


Complete treatment 


PKSZn 


Complete treatment minus nitrogen 


N KS Zn 


Complete treatment minus phosphorus 


N P S Zn 


Complete treatment minus potassium 


N P Z r, 


Complete treatment minus sulfur 


N P K S 


Complete treatment minus zinc 



4. Label all pots wito felt tip pen, indicating chemicals or fertilizer to be applied. 

5. Weigh or measure chemicals needed: (see Table 4-1 for exact amount needed of each chemical) Put 
Chemicals on top of the soil in each pot according to the label. 

6. Poursoil and fertilizer on the clean plastic sheet and thoroughly mix the chemical with the soil outthe 
SOI' back in the same pot. 



Tabls4-1. AMOUNTS OF FERTILIZER CHEMICALS TO APPLY 


Eltmsnt 


Amounts 
In Solution 
(ppm*) 


Qitmicai Nsms 


Formula 


AMOUNTS TO APPLY 
Cijrama Tsp'* par 
par Pot 10 Pots 


N 


100 


Ammonium nitrate 


NH4NO3 


0.46 




P 


100 


Mono calcium phosphate 


Ca(H2P04)2' Hz 


0.65 




K 


100 


Potassium chloride 


KCI 


0.30 


1 


S 


25 


Calcium sulfate 


CaS04-2H2 


0.22 


1 


Zn 


5 


Zinc sulfate 
or 

Zinc chlonde 
or 


ZhSOa' THtO 


0.036 


V4 






ZnCl2 


0.017 








Zinc nitrate 


Zn(N03)i'6H20 


0.036 


'A 



"ppm" mears parts per million, 
c^yiinaer js nor avauacie. use a measuring cup. Tsp" means teaspoon. 

(continued) 
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Student Exarcis* 4-A (continued) 

8. PLANTING AND GROWING THE CROP 

^' i!;.! ""1"®"^. study a well-selected plant is one that is (a) capable of rapid growth: (b) resistant to 
« lollf c^pft'^f "fA^^i 1° ""*"f deficiencies: and (d) showing deficiency symptoms 

Slowly. Sweet corn (Golden Cross Bar.tam) and tomatoes (Pearson or related varieties) both meet 
rnese requirements. 

2. If corn is used, plant six seeds per pot about 1 inch deep. When the plants reach l to 2 incnes in height 
l^intf " 'Of^atoes are used, plant about ten seeds about inch deep and thin to three 
plants per pot. Corn normally emerges in 5 to 7 days, and tomatoes in 7 to 10 days. 

3. After planting the seeds, carefully moisten with 1 cup of waterand cover the pots with a papertowel or 
newspaper for several days to reduce evaporation. 

4. Remove paper as plants start to emerge. If surface dries out. add '/i cup of water. 

^' ^Hf'fJ-^"^ emerge water as needed. (Avoid over>«atering as it may encourage seedling diseases.) 
After thinning, the plants probably will require daily watering. On sunny davs (after the plants reach 6 
to 12 mches in height) water twice a day. It is important to add enough to wet the whole soil mass. 

6. Observe the growing plants and record your observations here; 





Symptoms Observed i 

i 


1 


i 


1 

r 




1 





















EVALUATION: 

1. Fertiliser was incorporated as directed. 



2. Seeds were planted and grown as directed. 

3. The chart was completed accurately and neatly. ^ 

4. All materials and equipment used were cleaned and stored properly. 



FINAL GRADE 



EKLC 
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NAME . 

STUDENT EXERCISE 4-8 
DETERMIKSNG AMOUNTS OF FERTIUZER TO APPLY 

The fertilizer recommendation sheets that nursery operators receive are varied in design The 
recommendations for a lawn would be quite different from those for row crops, so the forms are also 
different. The following exercise is designed to familiarize you with a typical recommendation sheet 



MATERIALS: 

• Agronomic recommendation sheet "Lime and Fertilizer Recommendations" (page 4-1 5) 

• Supplemental c*:art for nitrogen materials. Table 4-2 (page 4-1 6) 



PROCEDURE: 

1. On the "Lime and Fertilizer Recommendations" sheet, consider sample 2A. 
What is the present pH of the soil? 

2. If you decide to correct thv present deficiency and follow Plan A: 

a. How many pounds of N should be applied per acre? 



b. How many pounds of P2O5 should be applied per acre? 

c. How many pounds of K2O should be applied per acre? . 



3. if you decide to apply 25-25-25 at planting time, you now need to be concerned with only: 
a. ib7A of N 

b Ib./A of Pt05 

c \bJA of K2O 

4. Since ammonium sulfate is easy to obtain from a fertilizer dealer, you decide to use it to meet the N 
requirement. 

a. What is the grade of ammonium sulfate? (See Table 4-2, "Various Nitrogen Materials.") 



b. Since you need ib./A of N. divide this figure by Ib./lOO lb. of ammonium 

sulfate. 

c. The result is a total of ib. of ammonium sulfate to apply per acre. 

d. Since there are acres in this field, you would order a total of lb of 

ammonium sulfate from the dealer. 

'^/n ^In^L^® 1° requirement, you can determine the need for total pounds 

of 0-0-60 by the following computations: 

2- q^J^Jq^^^ need _ ib./A of K2O. divide this ^G-jre by ib./lOO lb. of 

^' acres in this field, you would order a total of ib of 

0-O-60 from the dealer. 
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Slud«nt Extrcis« 4*3 (continued) 

\ 

TaW«4.2. VARIOUS NITROGEN MATERIALS 

Ammonium sulfate (20.6-0-0) 
Ammonium nitrate (33.5-0-0) 
Urea (45-0-C) 

Anhydrous ammonia (82.25-0-0) 
Nitrogen solution - Low pressure (41-0-0) 
Nitrogen solution - No pressure (28-0-0) 
Aqueous ammonia solution (24-0-0) 



EVALUATION: 

Questions were answereil neatly and accurately. 



FINAL GRADE 



EKLC 
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ERIC 



NAME 

?"\. -ra'4T EXERCISE 4-C 
TURFGRASS MAINTENANCE INFORMATION 

tr-icl^nf '"^ ^^"1°^ "Turfgrass Report" is the back page (page 4-1 9) which gives instructions on how 
I wt, 1^®''° ^C*^® corrective measures nave been taken, a maintenance program should be initiated 

nl!J! ^'®J"'® columns Of fertilizer grades. These are the most populargrades usually available at 
SrtcuIr't^pSortuS 

MATERIALS; 

• A copy of "Turfgrass Report" (see pages 4-18 — 4-19) 
QUESTIONS: 

1 . If you have Windsor tur^, how many pounds of 1 6-3-4 would you apply per 1 000 square feet June 1 -l 5? 



2. If the above lawn were 4,000 square feet, how many total pounds of 16-8-4 would you apply June 1-15? 



^' Hf wl'ilffn °' 2°;""^°" Xentucky Bluegrass covered an area of 3,000 square feet, how Tiany pounds 
of 20-10-10 would you buy to meet the yearly recommendation'' ^ puunua 



EVALUATJON: 

Questions were answered accurately and neatly 



FINAL GRAOe 
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TURFGRASS REPORT 
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1. Correct soil fertility etatus as bIkmh In colunns "OORIECHVE FERHLIZER AMD OOlTOrVE tDCSTCNE" 

2; p^lS'^'^f J!?.'^'^^^ ^ ^""^ ^ ^ WKDriate table m t^^m aide. 

2 hS^' t^T' ^ ^'"^^^'y ^ Into H)per 6 Inchea of aoll. 

W l OTIAHffit fertlUzer and UJBSta ia to correct aoll fertlUty atatua ahoild be applied In Septenber and/or Hard). 

MflCNAL REHM: ' __ L 



^ Saaipia No. 1 . - 0-0-60 should be split Into at least two applications Spring and Fall 
0 

3. 

« "Ii^luiy to turfgrassea may result when the aoluble salta reading Is 250 op above, 
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Student Exercise 4-C (continued) 



n. 



HCW TO 1355 THE IPHPSIASS REPORT 
'^tt^nwded the anount of Ltosstone to apply to correct soil acidity la showi m frart 

f^A^Si SlS^f-fS^T^ (Phosphoiva below 32 lb/Acre, potaasim below li^l ib/Ac«) 
A. Apply gtgyectlve fertinzir 2s iwccranended cn ftxxit of report. 
s. Apply paintenance fertlltser as reconnmded In table belcw. 

When aoU c est yaiues aw Mgh (phosphorus above 32 lb/Acre, potassium above liJl lb/Acr») 

t gg?SSJS5^H?^ and is not recamenjed cn frentT^^ojitr 

a. Apply Malntienanea fartiu^ep a«^S?;-tmt^-^ k^^^.. * t<-*v, 

'S""^ ^ ^ ^^BiiAenanee program: 

SS* * grade that Is available In your locality firo the table 

f : ?^ the pordm of the table that nsts the type of turf In -rour lawn. 

For exanple: 

1. If ycu buy 22-4-8 and 

2. Yai hav9 Cosaoi SeitudQr Bluegrass 

3. You wculd apply: 18#/1000 sq.ft. of 12-4-8 fertiliser Sept. 1-15. 

(b) 9#/1000 3q.ft. of 12-4-8 fertiliser Nfey 15^une 15. 

(c) 9#/1000 sq.ft. of 12-4-8 fertilizer July 1-15 



1 



MAPTTENiMCS (AlOTAL) mjmZZmOtl PRDCgAM POR TORP 



"ESanpies of typical lawn I'ercLLLzer-^iHeiT 
Similar terades may be substituted. 



10-3-7 
10-5-5 



12-5-7 

12- 4-8 

13- 3^ 
12^-3 
12-7-5 
12-6-3 



■I5=s:s- 

15- 10-5 

16- 8-4 

15- 5-5 

16- 4-8 



20-lfl-lfl ■ 
20-10-5 
20-8-8 
20-5-5 



25-5-10 

24-6-6 

23-7-7 



i^iericn, fennstar, Windsor , 



Date to Apply 
Sept. 1-15 
Mar. 15-Apr. IS 
June lr-15 
July 15-Aug. ID 



founds of the above i'erclllzer grace per ITOS" 
sq. ft. 



A^O i^. BluBgrasses and 
Bentgrass 



CCDxncn KentudQT bluegrass' 
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Tail Fescue 



sept, i-15 
May IS^une 15 
July 1-15 
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■23" 

10 

10 

TT 
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7 1/2 



_7 1/2 



5 
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c 



4 



Apr. 1-30 
June IS^July I'y 



9 



7 1/2 
7 L/2 



4 
4 
4 



a aJ^S.^ ^tLm to CorrectlT. Ptotlllzer recan»nded cn f-xnt of report -when seeding 



0^ ^rf ri 

AnSO Ssr* Bluegrasses and 
Bentaraas 


23 It/lOiJiJ sq.ic. 0^ 15-2S:."iror 

equivalent la upper 2 Inches of seedbed. 


and ?eacue 


m iC/lilOO 3q.1t. a' IWfl-lfl or ~ 



Tta ecnvertt Ih/MOO ao.ft. to Ih/Aera aultlaly bv 4^.5. 
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NAME 

QUIZ - CHAPTER 4 

TRUE OR FALSS 

Read each statement completaly. If the statement <s false, circie "fr If the statement .s true, circie 'T." 
T F 1. Micronutrients are needed by plants in large quantities. 

T F 2. Much of the phosphorus in soils is tied up ui forms that are not available to plants. 

T F 3. In alkaline soils iron becomes insoluble and unavailable to plants. 

T f 4. Plants suffering from lack of copper usually have wilted upper leaves. 

T F 5. Chlorine deficiency is a frequent problem. 

T F 6. "pH" refers to nitrogen concentration in the soil. 

T F 7. The pH of soil does not have an effect on availability of nutrients. 

T F 8. Nutrients are absorbed into plants through root hairs. 

T F 9. .All soil samples sent to a laboratory for analysis should be dry. 

T F 10. Plant analysis generally serves as a supplement to soil test information. 

MULTIPLE CHOICE 

of'^ySu^cSS "^^'"^^ completes the statement or answers the question. Circle the letter 

11. Which of the following Is a macronutrient? 

A. magnesium C. Iron 

8. manganese copper 

12. Which of the following elements is called the "bui.aing block of cells"? 

^- nitrogen C. caJcium 

B. potassium D. moiyt^nenum 

13. Which of the following is a complete fertilizer? 

A. 0-10-30 C. 28-<i-0 

^ 15-30-15 D. nitrogen 

14. Yellowing of plant leaves can be caused by a lack of: 

A. manganese C. nitrogen 

^' D. a/I of the above 

15. Which of the following elemants is not found in a complete fertilizer? 

A. manganese C. phosphorus 

8. magnesium D. nitrogen 

16. The most accurate way to determine the amount o< ;ertilizer needed to grow nursery stock is to . . 
A. Make an educated guess based on how much fertilizer you normally use. 

8. Take a soil sample and analyze it yourself. 

^' recommendationl^*^'^ ''^ ^ °' commercial soil testing laboratory and follow the- 

D. Follow the recommendations from a good book on nursery production. 

(continued) 
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QUIZ - page 2 

17. Rant analysis c- you information . . . 

A. about nutrients which are actually in the plant C. adout lime recomnendaticns 

B. about the identification of plants o. about micronutric-nrs only 

18. A complete fertilizer is . . . 

A. a fertilizer which contains no filler 

B. a fertilizer which contains all 13 elements necessar/ for plant growth 

C. a fertilizer which contains N, P. and K 

D. a fertilizer which dissolves readily (completely) in water 

19. The reason for making a composite soil sample is . . . 
^ to get enough soii to be properly tested. 

X, that every part of the field or area has an equal chance cf being tested. 

C. that the sample accurately represents the entire area to be tested. 

D. all of the above. 

2C The contents of a bag of 15-10-30 fertilizer are . . . 

A. 15 Id. phosphoric acid, 10 Id. nitiogen, 30 lb. potash 

B. 15 lb. nitrogen. 10 Ifc. phosphoric -'cid. 30 lb. potasn 

C. i & lb. nitrogen, 10 Jb. potash, 30 lb. pho-^phoric acid 

D. 15 lb. potash. 10 lb. nitrogen. 30 lb. phCophorio acici 

21. Nitrogen is important in devplopmen;. 

a '^^^ C. fruit or seed 

^^^"^ 0. leaf, sterr. and fruit or seed 

22. Which of the following is a micronutrient? 

A. potassium C. .«»ulfur 

B. calcium D boron 

.^i^'h^p^am^ca^e?.''' '"""'"^ *° '"•^ =f 

A. random sampling c. plant analysis 

^- '"«'"9 D. sample processing 

24. When processing a soil sample the soil clods should irs . . . 

A. dried and sent to the laboratory 

B. crushed to a powder (pulverized thoroughly) and air dried 

C. broken up and dried in a hot oven 

D. broken up and spread out to dry at room temperature 

25. Which of the following is a differentially permeable membrane? 

t- ^^'J^^ C. dolomite 

B. endodermis 0. meristem 
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ANSWER KEY - CHAPTER 4 

K«y Questions, Part 1 - page 4-4 
MACRONUTRIENTS/MICRONUTRIENTS 

1. Macronu^rients are used by plants in large quantities. MIcronutrients are needed only in very small quantities. 

2. Ncne ©jements are considered macronutrients for plants. 

3. Nit.-ogen is a building block of protein. It is also : component of chlorophvll: i.e.. it is partially responsible fcthe 
green co^or in leaves. Nitrogen is also im'MC.tant in leaf. stem, and fruit or seed development. 

4. Microorgani jms in soil use nitrogen for food. They may lie up available nitrogen so it cannot be used by plants. 

5. Phosphorus causes fruit to ripen faster. Overall it contributes to a qiyaiity crop. 

6. Most of th^ pnosphorus in soil is tied up in forms not available to plants. 

7. The exact function of potassium is un.wnown. However, it is believed that potassium rr ikes plants more resistant 
to diseases and cold weather. It also helps In the production of sugar. 

8. Sulfur is a major ingredient of some amino acids used to build proteins in plants. 

9. Calcium is called the building bi'ock of cells. It is needed to form cell walls. 

10. Magnet^fum is the key element c»^-orophyll. It enables phosphorus to get where it belongs in plants. 

11. The seven micronutrients needed by plants are iron, copper manganese, zinc, molybdenum, ooron and 
chlorine. ' 

12. In alkaline s-oil iron becomes in -'i lOi'^ i# a-n<-v\,iable to plants. 

Key Questions, Part 2 - page 4-6 

NUTRIENT ENTRY INTO PLANTS 
1. Plants take up nutrients from tne ' ?il in ionic form. 

'L A dlffewtialSy perme&isje membrane "allows" the .massing of solution through the membrane to ditferent 
cegrees. oome solutions 9:re not "allowed" through at e*.;. 

3. Ion Exchange Theory - Cations and anions are exch3:''^:jd on a one-for-one basis, so concentrations in,'..-ie the 
cell and in the soil solution remain the same. 

Carrier Theoty - This theory Is that a substance found In the plant cell passes throuci:i the differentia, y permeable 
membrane. This substance then passes to the outside of the call and into the soi^ ^Nation. Here t picks up a 
nutrient and "carries" it back into the cell through the membrane. Once inside, th.-^ ::arrier reieasej tr i nutrient. 

PERT i iZERS 

4. A complete fertilizer contains nitrogen, phosphorus and potassium. 

5. An incomplete fertilizer contains only one or two of the three elements- nitrogen, phosphorus and poiass;um, 

6. A fertilizer grade is a set of numbers which represents • ' ^ proportion of nitrogen, pnosphorus and ootassium in a 
rerTiiizer. 

Key Questions, Part 3 - page 4-7 
SOIL TESTING AND PLANT ANALYSIS 
1 . Soil tests are made to try to determine the present condition of the soil and what can be done to improve the soil. 
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Answers (continued) 
Z A composite soil sample provides a representative picture of the field as a whole. 

3. 1) Break up clods and spread soil to dry at room temperature. 
2) When dry, thoroughly mix the soil sample. 

'Ay ri!f ! 1^*"^ °^ ^^""P^® ^ o^'^e*' suitable container. 

^) Laoel the sample. 

5/ Fill out the soil test form. 

6) Take the.dry soil sample and test form to your county agricultural exu.nsion agent or mail it to the state testing 

4. Plant analysis is a procedure for determining plant nutrient needs. It is used as a supplement to soil testing. 

5. Pla-^t analysis results tell you the amount of 13 nutrient elements in the plant. 



Terms to Remember - page 4-8 



1. phloem 

2. endodermis 

3. complete fertilizer 

4. dolomite 

5. differentially permeable membrane 

6. incomplete fertilizer 

7. plant analysis 
^. iron chlorosis 
9. r.L'trient 

10. micrcnutrients 

11. macron jtrients 

12. microorganism 



Crossword Puzzie - page 4-9 



ACROSS 

1. micronu^rient 

4. completi 

7. plant 

9. iron 
10. micro 



DOWN 

1. macronuiri^nt 

2. incomplete 

3. nutrient 

5. permeable 

6. endodermis 
8. p^iioem 



Letter Maze - page 4-io 
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QUIZ 

True or False - page 4-20 Multiple Chc-ce - page 4-20 

1. false ^ 

2. true , C 

3. true 3 

4. true 14 Q 

5. false 15 

6. false 15' Q 

7. true 17 

8. true 18.* c 

9. true 19 q 
10. true 20. B 

21. 0 

22. 0 

23. C 

24. 0 

25. B 
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GLOSSARY - Chapter 4 
compi«t« f«rtfiizer - a fertilizer containing nitrogef i, phosphorus and potassium. 

differentially parmeable membranes - membranes which allow, to different degrees, the passing of solution 
through them. 

dolomite - a mineral (calcium magnesium carbonate) used to raise the pH of soil, 
endodirmls - a specialized tissue in the roots and stems of certain plants. 

Incomplete fartlllztr- a fertilizer that contains only one or two of the three major plant nt^rients e g 28-0-0 
or 0-10-30. 

Iron chioroala - y^sMowing symptoms which result from a plant's reaction to an all<aline soil in which iron has 
become insoluble and unavailable to the plant. 

macronutHent - chemical element which is required in considerable abundance for the growth ard survival 
of plants. 

micronutrient - element essential to the growrh of plants, but required only in very small amounts. 

nfilcroorganism - a microscopic plant or animal. 

nutrient - a substance which a plant synthesizes into food. 

phloem - meristem cells which conduct food downward. Located in the bark of woody plants next to the 
cambium. 

plant - a tree, shrub, or herb - what the nursery industry deals with. 

plant analysis - analysis of plant tissue to determine what nutrients are present in a plant and in what 
amounts. 
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NARRATIVES FOR TRANSPARENCY MASTERS - Chapter 4 

T4-1 (Student Manual, pages 67-68) 

Nine elements are considered macron utrients for plants. Each nutrient plays a soecific role in plant 
growth. Some are involved in more than one role. h / a a,jei,.ri^ roie m piani 

QundonK What is the role of nitrogen in plants? Phosphorus? Potassium? Sulfur? Calcium? Magnesium? 



T4-2 (Student (Manual, pages 68-69) 

HJ^rt'SHI?®-;!!^ by plants. But "small amount" does not mean insign. ;;=antor 

worthless. These rutn-Mts must be present if plants are to grow weli. 

OuMtfons: What is the role of iron in plants? Copper? Manganese? Zinc? Mc, Jenum? Bonn? Chlorine? 



T4-3 (Student Manual, pages 70-72) 

II.«V?th?t fr°*^ ^ "®9atively Charged clay particle is attracting some nutrients that are in the soil. 
Notice that for each negative charge (-) on the sol. particle, there is one positive (*) attraction. Othe- ions 
presem in the solution are just "floating around- waiting to be attracted to the part^e 



T4-4 (Student Manual, pages 70-72; 

A soil thst contains a large number of H+. in proportion to other positively charged ions, is an acidic soil 
By adding lime to this soil, you could raise the pH and make it less acid. 



T4-5 (Student Manual, pages 70-72) 
th?s^wJ!ird*«ni»"?;" 

this would appear in ti ie ;iOil solution. » « 



T4-6 (Student Matiual, pages 70-72) 

This figure represents a cross-section of a plant root. The xylem carries nutrients up into plants and the 
?oS downward. Root hairs absorb water and therefore take up nutrients foEnd in me soH 

The endodermis contains dlff«r«ntliiiy p«rmMbl« mmbranM which allow the nassing of solutions to 
different degrees. Seme solutions are not "allowed" through at all. i-assmg ot so.uik ns to 



T4-7 (Student Manual, pages - 0-73) 

?t^7n\ant\T\S'n^^d^^^^ P'^"^= '''^ '""'Y- ^ substance found in 

n^ftJ^ip Of fhf ^fn the differentially permeable membrane. This substance then passes to the 

!f 1 1 ® ^^'L^"" Here it picks up a nutrient and "carries" i t back into the ceM 

u/eSfthJ'pISnr ^'^^ "'^t"^"^ now aviSibfe fo 
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Narratives for Transparency Masters (continued J 
T4^ (Student Manual, pages 70-73) 

This figure illustrates the ion exchange theory in which there is a concentration of negatively charc?*>' 3 
(aniens) inside the ceii. Outside the ceil, in the soil solution, there is a concentration of positively chares ci 
lOns (cations). / 

According to this theory, a cation is allowed to pass through the membrane into the cell. In exchange a: t 
anion within the cell passes out of the cell through the membrane into the snl solution. Both 
concentrations remain the same, since only a simple exchange takes place. 



T4-9 (Student Manual, pages 73-*" 5) 

A fertilizer containing N, P.and K is called a complete fertilizer The amounts of each element are in a certain 
specified ratio to each other. This ratio cr grade is listed on the fertilizer bag. 

Question: In this bag, how much P is there in relation to N and K? 



T4-10 (Student Manual, pages 75-77) 

To obtain a representative soil sample, you should gather at ieast 15 cores. A total of 20 or 30 cores is 
preferred if the soil has been recently limed and/or fertilized. Take the same amount of soil at each site 
and take the cores at random In a zigzag pattern over the area involved. 

Question: Why is it important to take more than one core for sampling? 



T4-11 (Student Manual, oages 75-77) 



Before taking your soil sample, divide the field into uniform areas according to different situations Some 
example?5 of field si^jation-* are shown in this figure. 



74-12 (Student Manual, pag^s 75-80) 

This is a sample pi the type of form you might need to fill out before sending a soil sample to a laboratory 
for analysis. ' 

Ouettfon; What kind of information will you receive from the soil testinq laboratory after they have 
analyzed your soil? 7 « ^ 



T4.13 (Student Manual, pages 80-85) 

labora-ory^^^ ^^^^ "^'9^^ ^0 out before sending plant tissue (leaves) to 

Question: What kind of information will you receive from a plant analysis laboratory? 
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MACRONUTRIENTS 



C Carbon 

H Hydrogen 

O Oxygen 

N Nitrogen 

P Phosphorus 

K Potassium 

S Sulfur 

Ca Calciurri 

Mg Magnesium 

1S7 

4 17 



MICRONUTRIENTS 
Fe Iron 



Cu Copper 

Mn Manganese 

Zn Zinc 

Wfo Molybdenum 

B Boron 

CI Chlorine 
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Negatively Charged Clay Particle 




IS9 

4-29 



Soil Particles Surrounded by a Large Number 

of Hydrogen Ions 
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Soil Particle Surrounded by Relatively 
Few Hydrogen Ions 
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T4-7 



Carrier Theory for Nutrient Entry into Plants 
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Simple Exchange Theory for Nutrient Entry 

into Plants 
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Sack of Commercial Fertilizer 
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T4-10 



Pattern for Obtaining Cores for a Soil Sample 

from One Fieid 




4 
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Field Divided into Uniform Areas for Soil Testing 
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Sample Soil Test Information Sheet 



SOtUANAUrSlS DIVISION 
TH« R6SfiARCH-€XTENSI0N ANALmCAL LA80«AT0RY 
HAYOIN HALL: CEAU^UCH ORIVC 
OHIO ACRIClicTURAL RCSCARCH AND OCVCLOfCMtNT CENTCR 
WQOSrnn, OHIO 44MI Tdaptofw <2161 284.1021 



HORTICULTURE SOIL TiST 

(FOR COMMERaALPROOUCTTON ONLY) 
(ACCURACY OF RECOMMENDATIONS OEFENO ON THE COMFLETION OF THIS FORMI 



cof V Ma MOM aoi l aao" 



SAMPLE ItMFORMaTrOM 



GROWER NAME:. 



STRKffT. ROUTE: 
QTY 



^HIO- 



Zl^COOt 



INOi;SrRY NAME:. 



STREET. ROUTEi 



_OHIO_ 



ZlFCOOi 



(One Olqit Ptr Box) 



wHi rn APpflOPHiArE numhehs iw eaxcs at left/ 



1 






i 


□ 









YOUR SAMFtE lOENTlFiCATION 



ACRETi REPRESENTED IF APPROPRIATE 



m 



□ 



11. Ro«d»dt 

1Z Airoort 
IX Sod Fvm 
14. Ottwr_ 



□ 



□ 



AMOUNT OF UME APPUEO DURING UkCTTVW YEARS (TojWA ^Mmti: 
tufno<« 2J: or Ipi/IOOO so. ft. . No dadmall 

OF SAMPtJNG OR PLOWING (INCHES) 

LOCATION OF SAMPLE: (P!m> aoproorira numbue in box it l«ft) 

21. P?«« OS. Fiirwovt 

02. Orc:ivd OJ.Ttm 

03. GfNnAoitfo 08, Grmn 

04. LjwnorGtfdan 09. Nunwv^itM 
QSL AtMMteFitM ia Nijmrv.ContaiMr 

CROP STATUS: 1. Pimid: 2. To bt Ptenad 

CROP (Satoet oda fr»m pag* 3) if no oodt. >Mrit» 

CROPUSE 1. FntfiMaricR X PorProMiinf 

PREVIOUS CROP IF APPROPRIATT {Agun mm coda from paoi 3) 

CROP TYPE ANO POSITION: 1. In PooorComiinws X in Ground Sadi 
2. In RaiMdSMdM 4. In F!«a or Pales 

CROP AGE (Monim): | | 



□ 

□ 



IRRIGATED: 

NITROGEN APPueO IN LAST SIX MONTHS: 1. Ytt: 2. No 



1. Ytc 



2. No 



ORGA NIC MATTE.'^ 

□ orQor 

Ton/A incnai 



TYPE OF ORGANIC MATTER ADOED: 

1. Njfw 4. PtmtHutli 

2. Mamira S. ComCooi 
X PtacMoa 8. ^tnm 



1 


Soa j 




OJil. [ Bark I 

1 — _« 




Sand 1 Sand ; 



7. Wood Chtos or 9artc 
a. Sawdust 

9. Qtftar 



AMOUNT OF ORGANIC MATTER AOOEO OR INDICATE MIX RATIO 
IF APFROPRIATS: 



1 


2 


3i ^ 


5 1 5 ! 



TESTtS) REQUESTED (Chack Sons at \uit 
1. Stsndard X Manganaaa 

X Or^ieMatar 4. zine 



X 3aron 

X Graannousa or turf 
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14-13 

Sample Plant Analysis Form 



HJE rURM TtHS SH€CT IWSauUJ. eMVCUlF&. 



ReSEARCH.gXTENSION ANALYTICAL LABORATORY 
Ohio Agrtcuimral Research and Development Center 
Ptanc Analysis Orvision - Woostar, Ohio 44631 



HorttcuKurai Simoit No. 



5239C 





Gfowtr fUm9 (If ochar than jt l.ftl! 


StTMt. RmiM! 


Cauntv: 






Yeuf Samoi« Identification: | | j { 













Date Rtcftivtd 



; HORTICULTURAL CROP AND SOIL HISTORyI 
TYPE OF CROP: (1» Pniitiia G/Mfweiut Vtgttiaiii (3) Outeoor Vf9ra«ts(4) Murwy-Ofooiwus (5) Nurwy-cv«9ritfi (S) Fiona 
CROP . CULTIVAR (Vahetv) . 



PLANT PART SAMPLED: 11 ) As Dirctrted , 



. (2) tf Other. Describe. 




DATE PLANTED: 

DATE TRANSPLANTED: 

IDATE SAMPLED: 

PREVIOUS CROPt (Ust) 

^For percfinial crops give prev'o*^^ sample no.) 

PLANT APPEARANCE: (Cieck) (1) Normal 

(2) Abnormal { Describe) « 

PERCENTAGE OF PLANTS AFFECTED: (0to99%l 

HERBICIDE APPLIED CURRENT CROP YEAR: 

HERBICIDE APPLIED PREVIOUS CROP YEAR: 



SOIL: (H Fine or Medium Texture (dav and silT) (2) Coarse Texture {sandy) 13) Organic (muck or 
peat) (4) Coniainef. Bed. Bench or Pot fVtixturj 

SOIL MOISTURE PR »pP TO SAMPLING-: (1) E;:cesstve (due to poor drainage) 12) High (due to above 
avcrsgt rainfall) (3) Normal (4) Low 



I L 



I I 



Copy number from soii bag if soil sampie is submitted with plant sample. 



FT 



PH 

^UME TEST INDEX 

J [CATION EXCHANGE CAPACITV IMeo/lOOg) 




AVAILASLE NUTRIENTS (Lbsj A) 
Phosohorus 
Potassium 
j Calcium 
ORGANIC MATTER 
SOLUBLE SALTS 
SOIL TEST BY: t. O^U.. Z Other 
DATE TESTED: 19 



□ 



RATE: ID Lbs^Acre (2) LbSw Plant 
I j) Lbs^Cu. Yd. (4) Ppm 
PREVIOUS (LAST) YEAR OR CROP 
Nitrogen (N) 
Phosohorus IP2O5) 
Potassium (K2O) 
Ag. Ground Limestone 
CURRENT YEAR OR CROP 
Nitrogen (N) 
Phosohorus (P2O5} 
Potzssum «2P^ 
Ag. Ground Limestone 




RETURN THIS COPY IN SMAU ENVELOPE 
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CHAPTEfi S 



PLANT PROPAGATION METHODS 

PERFORMANCE CHECK UST 

1. Describe various sources from which nursery operators can obtain seed for propagation. 

2. Differentiate between stratification and scarification of seeds and describe each. 

3. Describe three methods of scarifying seeds. 

4. Explain how seeds are collected and stratified. 

5. Describe and explain the various steps in seeding from seedbed preparation to maintenance of 
seedbeds or seed rows. 

6. Describe four major uses of seedlings. 

7. List the advantages of using cuttings for plant propagation. 

8. Describe how to grow plants from stem cuttings, leaf cuttings, leaf-bud cuttings, and root cuttings. 

9. Differentiate among hardwood, semi-hardwood, softwood, and herbaceous cuttings. 

10. List and explain the aids in rooting cuttings. 

11. Describe the process of grafting and explain the reasons for grafting. 

12. Briefly explain the process of new ce^i growth that occurs after grafting. 

13. Describe how to propagate plant by grafting, using one or more methods. 

14. Differentiate between grafting and budding. 

15. Describe how to propagate plants from budding using th9 shield or T-bud technique. 

16. Describe the process of caring for plants after budding. 



5-2 



SUGGESTED LEARNING ACTIVITIES 

1. Select three different trees or shrubs. Using references determine how to propagate these. 

2. Have each student conduct a propagation project using three types of herbaceous plants. Take five 
cuttings of each variety and place each of these five cuttings in a different environment (i.e., bottom 
heat, no bottom heat, different growing media, different temperatures, etc.) Collect data regularly on 
these plants and compare the propagation rates. 

3. Graft ten fruit trees using different grafting methods. 

4. Have students stratify walnut seeds or other available seeds either naturally outside or bystoring them 
m a refngerator for planting at a later date. 

5. Have students take cuttings of readily available and easily rooted woody plants such as forsythia. 
Stick the cuttings in media, care for them for several months (depending on variety), and check 
penodically for rooting. 

6. Have students graft an English ivy to a Japanese fatsia using a cleft grafting procedure. 

7. Visit a state nursery or local seed propagator. Observe their methods of cleaning, storing, and 
handling tree seeds. ' 

8. Visit a local orchard and view the various kinds of grafts and buds on fruit trees. Compare the different 
methods, techniques or styles of grafts. 

9. Take cuttings of plants on the school campus and keep records of the time cuttings are taken 
conditions grown, and success. That is, keep a propagation log. 

10. Stratify seeds of conifers and deciduous trees and shrubs. Then plant these seeds and record the 
results. 

11. Propagate some easily rooted evergreens such as taxus. 

12. Transplant seedlings or rooted cuttings to pets or nursery beds. 

^i!?p^PnS^ftH^^® "^T^ Propagation Chart." pages 89-32 of The Nursery Worker, select five 
♦u ^ ^ u ? ^^i^f" easily propagated by seed and are common in your area. Collect and label 
condiS^s* ^ °" " " supply «iem with approprfate growing 

^n"d^ iis?fve"orSS nr^'h-Td^Jf '^^'"^^ Containing plant descriptions, nave the students identify 
and list five grafted or budded plants common in the nursery trade. 

iartT'*""^ ^^^^'^ available, have students draw diagrams of the system and label all the major 



ERIC 



S.3 



SAMPLE INTEREST APPROACH 

Bring in a pomato (sic) plant (root of potato, top of tomato) with fruits on the plant You can wire the top 
to the bottom and cover up the union with your hand. Show your class the top part of the plant only Ask 
what It IS. Then show students the bottom of the plant. Ask how this can be. 

Show a slide (or photo from a catalog) of an apple tree bearing apples of several colors Ask how this 
can be. 

Ask a student what would happen if you cut off a finger and stuck it in sand, watered it, etc Will It grow a 
new hand? Then show a rooted mum cutting. Why does this work with plants and not with humans? 

Show students a petunia seed, acorn, and coconut. These are all seeds. Are they all planted the same 
way? If not, why not? 

Bring jn a display of most kinds of sexual and asexual types of propagation. Why did these different 
ways work? Why aren t all plants propagated in the same way? 

(3ive students the tools to graft a given plant. Tell them to do the grafting and report back when they are 
finished. When they admit they don't know how, ask them if they think it's important to know how They'll 
see that it is. 
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NAME 

KEY QUESTIONS FOR CHAPTER S 
PART1 

SMdIng 

1. What is plant propagation? (page 87) 



2. Why do certain seeds need special treatment before planting? (page 88) 



3. How does stratification differ from scarification? (page 88) 



4. What is the most important step in seeding? (page 93) 



5, Why do some nursery operators provide for seedbed irrigation? (page 93) 



6. What are the two major methods of sowing seeds? (page 94) 



7. Why do some nursery operators follow the practice of "hilling up" rows? (page 94) 



8. Why is it important to space seeds properly? (page 94) 



9. List three uses for seedlings, (pages 95-96) 
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NAME 



PART 2 

Cuttings 

1. What is a cutting? (page 96) 



^" £-98)" ^^rdwood. semi-hardwood, softwood and herbaceous cuttings are different, (pages 



3. What is a dibble? (page 99) 



4. Name two plants often propagated by leaf cutting, (page 101) 



5. Name two plants often propagated by leaf-bud cutting, (page 101) 



6. What five factors are important in rooting cuttings? (page 102) 

1) , 

2) 

3) . 

4) 

5) ^ 

6) . 



7. Name two materials often used as rooting media, (page 104) 
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NAME, 



PART 3 

Grafting 

1. What is grafting? (page 105) 



2. Why are certain plants grafted? (page 105) 



3. Why is compatibility important in grafting? (page 106) 



4. Why is the cambium important in grafting? (page 106) 



5. Under what circumstances would you use cleft grafting? (page 107) 



6. How does cleft grafting differ from bench grafting? (pages 107-108) 



7. For what group of plants is side grafting most often used? (page 110) 



8. Under what circumstances would you use bark grafting? Why? (page 11 



1) 
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NAME 



PART 4 

Budding and Layering 

1. What is the difference between budding and grafting? (page 114) 



2. What is budwood? (page 114) 



3. Which budding technique is used most often in nurseries? (page 114) 



. Why is wrapping important in the budding operation? (pages 115-116) 



5- What is layering? (page 117) 



6. Why isn't layering used more often in nurseries? (page 117) 
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NAME 



TERMS TO REMEMBER - Chapter 5 
PART1 

Match each term from the technical vocabulary list below with Its correct definition. Fill in each blank with the 
appropriate word. If you need help, refer to the pages (given in parentheses) in Chapter 5 of The Nursery Worker. 





Technicai Vocabulary 


agar 


germinate 


air layering 


grafting 


budwood 


micropropagation 


dibble 


semi-hardwood cutting 


dormant 


somatic hybridization 


drilling 


stratification 


explant 


understock 


germicide 





1 . The current season's growth from which single buds are removed, 
(page 114) 

2. A treatment used to break the dormancy of cold-requirino seeds, 
(page 88) 

3. Tissue culture, (page 122) 

4. Not in an active growing condition, (page 88) 

5. A pointed implement of wood, metal or plastic used to make holes 
in the soil when planting or transplanting, (page 99) 

6. Seeding in rows, (page 94) 

7. Cutting made from partially matured wood, (page 98) 

8. The rooted part of a plant to which the scion is grafted, (page 95) 

9. Implanting a scion from one plant into a growing plant, called the 
stock, so that their cambium layers contact each other enabling 
the plants to unite and grow together, (page 105) 

10. A gelatin-like product used for solidifying certain culture m^sdia. 
(page 123) 

11. To begin growth, (page 44) 

12. Production of roots above ground by use of special propagation 
techniques, (page 120) 

13. The plant part that is taken from a plant and placed in a culture 
medium, (page 123) 

14. The fusion of plant cells from incompatible species, (page 123) 

15. An agent for killing germs or microorganisms, (page 123) 
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NAME 

TERMS TO REMEMBER - Chapter S 
PART 2 

Match each 'erm from the technical vocabulary list below with its correct definition. Fill In each blank with the 
appropnats word. If you need help, refer to the pages (given in parentheses) in Chapter 5 of The Nursery Worker. 



T«chnicaJ Vocabuiary 


budding 


liners 


budstick 


rootstock 


cultures 


scarification 


hardwood cutting 


scion 


herbaceous cutting 


softwood cutting 


in vitro culture 


tissue culture 


layering 





_ 1. A method of propagation in which small sections of plant tissue 
are separated from' the mother plant and grown independently 
(page 122) 

_ 2. A stem cutting made from mature wood, (pages 96-97) 

- 3. Young plants placed in rows in the field, (pages 127, 129) 

- 4. The insertion of a bud from one plant beneath the bark of another 

plant so that the cambium layers join and grow together 
(pages 113-114) 

» 5. A cutting taken from a woody olant before new growth has 
hardened or matured, (page 98) 

- 6. Cuttings taken from leafy, succulent plants such as geraniums 

(page 98) 

- 7. A stem or branch from which buds are removed in budding 

(page 114) 

. 8. Grown on artificial media in test tubes or flasks, (page 122) 

. 9. A root and its associated growth buds, used as a stock plant in 
propagation, (page 105) 

. 10. A detached shoot or other part of plant consisting of one or more 
buds used in propagation by grafting, (page 106) 

11. A propagation method in which a part of the stem, shoot or 
branch is covered with soil or some other meting medium. After 
rooting, the new plant is separated from the mother plant, 
(page 117) 

12. In micropropagation. the actively dividing tissues, (page 123) 

13. A method of scratching hard-coated seeds to weaken seed coats 
and thus hasten germination, (page 88) 



EKLC 
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Crossword Puzzle 5 Clues 

ACROSS Gluts 

5. Burying plants or seeds in soil so they remain 
moist but not warm enough to germinate, 
(page 88) 

1 0. A young plant placed in a row in the field, (page 
127) 

11. The process of fusion of plant cells from 

incompatible species:- ; 

hybridization, (page 123) 

12. The stem of a plant into which a graft is 
inserted, (page 106) 

13. Another name for micropropagation Is 
culture, (page 122) 

16. The current season's growth from which single 
buds are removed for grafting, (page 114) 

19. To sprout, (page 88) 

20. A cutting taken from a woody plant before new 
growth has hardened or matured:- 
wood cutting, (page 98) 

21. A propagation metfiod in which plants 

produce roots above ground:- 

layering, (page 120) 

22. Inserting a single bud from one plant into 
another plant, (page 114) 



DOWN Clues 

1. A sharp tool used to make holes in the soil 
when planting or transplanting, (paoe 99) 

2. The growing of plantiets on artificial media in 

test tubes or flasks: — in culture. 

(page 122) 

3. A propagation method in which a portion of thr^ 
plant is covered with soil for rooting, (oage 
117) 

4. The bottom part of a grafted plant, (page 95) 

5. A method of scratching hard seed coats to 
hasten germination, (page 88) 

6. A resting period for plants, (page 88) 

7. In micropropagation, the actively dividing 
tissues, (page 123) 

8. The part of a plant onto which a new variety has 
been grafted or budded, (page 106) 

9. Another term for tissue culture, (page 122) 
12. The top part of a grafted plant, (page 106) 

14. The living tissue taken from a plant and placed 
in a culture medium, (page 123) 

15. Joining a scion from one plant with another 
plant so that the two plant parts grow together, 
(page 105) 

16. A stem from which buds are removed for use in 
budding, (page 114) 

17. Seeding in rows, (page 94) 

18. A gel-like substance used in micropropagati-^n 
(page 123) 
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NAME 

CROSSWORD PUZZLE S 

Rll in the crossword puzzle with the missing words, if you need help, refer to the pageji (given in parentheses) in the 
The Nursery Worker 
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NAM^ 

LETTErt MAZE S-A 

filld ?wor? cirdrit"*'"* '"^^ °'' "^'ago^aOy- When you 



YXRL2HH0TYR2IH 

SRTWXOSQTOZUEy 

GGHLGPLNKCXJRO 

UIGE2YHGLUCLQP 

UJ0TFEEJIXXD02 

I QLHWYRGUBSGWR 

CCBABKBWEHUCt^T 

HLOKGSAYCRODSK 

FyMIDECKREMDDW 

AQDGEHERQLUILI 

UBBGBOOPSBOSNA 

THXHDSUHSVITCA 

GREUPI SCCRDREV 

AWGJQYS02QDAKW 

KMQRNADVBKITFJ 

LYAXTX22UGBISH 

WXUHLSFCXPBFFC 

Q XL VRALMOFLIDL 

LXMELAPBHKECGY 

JYNHOUOVIDKAYS 

PIDUSTATIKXTAY 

LOITLGNJODIIPX 

ByGXTKDAHYW&VU 

TXINEPHXH^KNCO 

ORUSBWPFOEUNDE 

NM^EUDCYFOULOR 

EEEHHISWyjUHBM 

JHWQSOSWYSMODK 

AWMENKMLXMSKIW 

SPI KBTYGP2QyT0 



UROOTSTOCKSTALY 
UEXyPDIRHQYCNTR 
FUONONTUG^JHI 2L 
HCKKMTCBHyQODOJ 
PCEOIYPyTGXZIKN 
lETITSWARUAEISI 
NUSCCOOAUYYQWCP 
BILJXyrFHKCZQAN 
AByWKWIQTPyyORG 
AGAQSWOAMWROAIX 
NMGSC0R2CP00PFP 
YGWRMIEUDKAOTIF 
TEARWTWBOG^-'yDCG 
GEROYTTYRJAEXAW 
^ H X 1 FWECMECRPTB 
DHXSNGZGAEGTKIY 
RQYKYGRGNtQMROB 
I EXPLANTTYXJGNJ 
LOLKBISURHSILGP 
LD22THHFWNJFMIX 
ITYFYFRAPJITYQ2 
NyATJLJOREWNLWH 
GRYJHKHHDI>WSADC 
GEBWLC2IJIWSH0I 
RST0CKCAGAft02IP 
CBXJDIM2Y2MI0XU 
NTCLMPWP2EJMWDJ 
GRGRUYWOJXFWFEW 
PPEKKOAIORF H H K Y 
UGTOERDHAKEOMRA 



AGAR 

BUDDING 

BUDSTICK 

DIBBLE 

DORMANT 

DRILLING 

EXPLANT 

GERMICIDE 

GERMINATE 

GRAFTING 



HARDWOOD 

HERBACEOUS 

LAYERING 

LINERS 

ROOTSTOCK 

SCARIFICATION 

SCION 

SOFTWOOD 

STRATIFICATION 

UNDERSTOCK 
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NAME 



LFTTEH MAZE 5-B 



Th^ 20 vvcrds listed below are hidden in tne letter maze. They may be written across, down, or diagonally When vou 
fmcl a word, circle it. ' 



X 

R 

D 

N 

B 

6 

I 

H 

M 

E 

L 

H 

C 

Y 



E 

I 
R 
U 

2 
C 
0 
0 

J 
p 

R 



U 
Z 
I 
T 
H 
X 
I 
L 
I 
H 
J 
S 
C. 
S 

K M 
£ C 
S G A 
C R Q 
G L Y 

F 
Q 

B 
C 
U 
I 
S 
0 
A 
R 



£ 

H 

H 

G 

Q 

I 

C 

K 

E 

H 

S 

I 

0 



H 
J 
Y 
B 
N 
U 
S 
H 
Q 
M 
0 
£ 



N U 
Q R 
R F 
Z 
Y 
X 
L 
I 



X £ 

U T 

Q Y 

V J 
0 D 
K I 
B A 
G S 

Y G 
£ R 
0 M 
C W 
E W 
J I 



0 
A 
N 
H 
J 
Q 



R W P 

L Y S 

T R G 

Z L U 

U J 0 

L H M 

a K u- J 

K I 0 Y 



G 
R 
G 

I. 
T 
Y 



F K 

Q L 

G S 

R G 



0 
I 



I 
M 
Z 
G 
A 
S 
L 
S 
0 



T 
P 
G 
K 
J 
G 
X 
0 I 
R X 
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NAME ^ 

STUDfINT EXERCISE 5-A 
OETERMiNING SEED GERMINATION AND SEED VIGOR 

Following are suggested procedures to use for determining seed germination and seed vigor. These tests 

can be conducted individually or as a classroom activity. A form is included (pace 5-16) to be used for fill- 
ing in data collected from these tests. / ^ uaeu lur r.n 

MATERIALS: 

• a supply of seeds of typical horticultural crops (or use com. soybean, oatanc wheat seeds) if all four 
crop seeds are tested at the same time, comparisons can be made regarding time required for 
germination and appearance of the seedling. The amount of seeds required depends on the number of 
seeds used in the test (10, 20, 50, or 100) and the number of tests planned. 

• a a«ll of paper towels or strips of absorbent cloth 12 inches wide and 12 to 36 inches in length. (The 
length of cloth strips can be determined by the number of seeds to be tested.) 

<^ a bucket, tub. or other suivrble container to hold the paper or cloth rolls containing the seeds. 

A. THE WARM GERMINATION TEST 

PROCEDURE: 

1. Select a predetermined number of seeds to be tested (10. 20. SO, or 100). 

2. Place the seeds about an inch apart between moistened layers of paper towels or cloths. 

3. Roll up the moistened towels or cloths and place in a suitable container. Keep rolls moist throughout t 
the test period and the temp^frature at 60-70** F (15.6 - 21.1*" C), ^ 

4. If more than one lot of seed of ihe same kind is to be tested, mark each roll with an identifying number 
or letter. 

5. Check each roll for germination after three days. Count and record th . number of seeds that show root 
or stem sprouts or both. Repeat tha above procedure after five days, 

6. At the end of seven days, count all seeds showing strong stem and root sprouts. 

7. Calculate the germination percentage by dividing the number of germinated seecis by the total 
number used in the test (and multiplying by 100). 

CONCLUSIONS: 

From your observations, write your l onciusions concerning the germination capabilities of the seed and 
Its desirability for use in planting. 

a. THE PRIMARY ROOT LENGTH TEST 

PROCEDURE: 

1. From any warm germination test (completed in seven days), count the number of seeds showing the 
ongest primary roots. With crop seeds such as corn and sovbeans, only primary roots over one inch in 
length are counted. 

2. Calculate the percentage by dividing the number of seeds showing the longest primary roots by the 
total number of seeds in the test (and multiplying by 100). 

CONCLUSIONS: ^ 

Observe the results of the test and mrke your conclusions. ^ 

2j^'j I'conf/nuecyj 
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Student Exareis* S-A (continued) 

C. THE COLO TEST 

MATERIALS: 

• about one gallon of seed-starting media for each test. 

• a roll of heavy-duty paper towels (made specifically for germination tests) or strips of absorbent cloth 
1^ inches wide and 2-4 feet long. 

• seeds - the number used depending on the number needed for the test. If a comparison between warm 
germination and cold tests is to be made, the seeds for both tests should come from the same lot. 

• a refrigerator where the temperature can be l<ept at 50° F (10" C). 

PROCEDURE: 

1 . Select the seeds to be tested. 

2. Place the seeds on the paper towels or cloth strips about one inch apart. Sprinl<le the moistened 
planting media over the seeds, barely covering them. Cover the seed and soil mixture with another 
paper towel and roll up. Place in a suitable container and keep rolls moist throughout the test period. 

3. For one week, place the seed and media in a refrigerator set at 50° F (10" C). 

germination'" refrigerator to a warmer area of 65-70" F (18.3-21.1" C) for one week to permit 

5. Count the germinated seeds and make the same c^alculations as described with the warm test. 
CONCLUSIONS: Observe the results of the test and make your conclusions. 

O. THE T 2 TEST 

MATERIALS: 

• a supply of seeds. For comparison purposes, seeds from the same lots used in the warm and cold 
germination tests should be used. 

* liZl^" ^"PP'y °^ chemical 2, 3, S-triphenyl tetrazolium chloride. (This can be obtained from the 
ieefl or Crop Improvement Association of your state. If not, the Association can provide you with 
information as to a source of supply.) 

PROCEDURE: 

^ ■ ffrlin®® M^J" ""^^^Cw^ ^ tg.-nperature of 85-100" F (29.4-37.8° C) for about two hours. (A longer 
period will do no harm.) This soakiPq will soften the seeds and activate the enzymes inside ther^ 

^' f« i«ii'vf^!!f ^^H^l^T'^ lengthwise through the center to expose the full length of the germ. Seeds 
are easily cut with a sharp single-edged safety razor blade. 

^- f'l^fif °^ sectioned seeds in a 1 .0% sol ution of TZ Then warm the solution to 85-1 00° F (29 4- 

araViiJ-F^^onrS^^^^^^^ 

^' ?<frf ^^^'^ halves from the solution and examine with a magnifying lens for color changes All 
actively respiring parts of the germ become red or deep pink. The ;ndosplrm and a^cead Srts of the 

§f germ°in"a°.n'g ^'"^ ''''' ^"^"^ ^^'^^ '^^^ fsa'veaSd capable 

CONCLUSIONS: Observe the results of the test and make your conclusions. 
EVALUATION: 

1. The experiments were conducted as directed 

2. The cnart was filled in accurately and neatly 

3. All materials used were cleaned and put away neatly. 
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NAME 

STUDENT EXERCISE 5-8 
EFFECTS OF LIGHT ON SEEDUNG GROWTH 

The following is a sin.ple experiment to show the assimilation of foods through photosynthesis and the 
use of foods by respiration. 

MATERIALS: 

• 300 seeds 

• scales 

• two seed flats with enough soil to plant 100 seeds 

• a 20- or 40-watt fluorescent lamp as a source of light if sunlight is not available where the experiment is 
to be conducted. (A combination of one cool white tube and one warm white tube works well.) 

PROCEDURE: 

1. Divide the 300 seeds into three lots of 100 seeds each. 
Lot A - Dry Out one lot of seeds and weigh them. 

Lof S - Plant the second lot of seeds in a seed fiat. Keep moist in the dark at 68-72° F (20-22.2° C) for 
three weeks. 

Lot C - Plant the third lot of seeds in a seed flat. Keep moist at 68-72° F (20-22.2° C). Expose this seed 
flat to sunlight or fluorescent light for three weeks. ' . ' '"'^^ 

2. At the end of the three-week period, remove the seedlings from the soil flats of Lots 8 and C using care 
to obtain all of the seedlings including the roots. Wash all the soil from the seedlings. Dry them as was 
done with the seeds of Lot A. Weigh the dry material from the two Lots 8 and C. 

3. Record all the information in the following chart. 



Lot 


Environmmt 


Dry Weight 
of Seeds 


Ory Weight 
Qi Seedlings 


OUference in Weight 
Qi Seedlings 


A 


None 








8 


Without light 








C 


With light 









CONCLUSIONS: 

Write your conclusions as a result of this experiment. 
EVALUATION: 

1. Experiments were conducted as directed. - 



2. The Chart was completed neatly and accurately. 

3. All materials and equipment used were cleaned and put away neatly. 
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NAME 

STUDENT EXERCISE 5-C 
MEASURING WATER LOST BY TRANSPIRATION 

The following activity measures transpiration (los?5 of water) from a plant Most of the water loss from 
plants occurs through the stomdta of the leaves. The amount of water lost can be measured. Ali^o the 
differences In amount lost under different environmental conditions can be doterminea. 

MATERIAUS: 

• a growing plant in a container or a plant growing in a convenient location 

• plastic bag or sheet of clear plastic to cover the plant or a branch of the plant with 10 to 12 leaves 

• string, rubber bands, or other suitable tying materials 

• stake to support weight of plastic 

• plastic straw or other suitable tubing for a drain 

• measuring cup or beaker 

PROCEDURE: 

1. Be sure the plant has been watered. 

2. Cover the entire plant or a section of the plant with plastic (Figure 5-1). 

3. Locate the tubing at bottom of plastic covering to serve as a water drain. 

4. Place plant in sunny location for one day. At sunset measure the water collected. Empty container 

5. Measure water collected during dark period of the day. 

6. Compare the difference in the amount of water collected. 
QUE5>riONS: 

Which part of the day produced the most water in the container? Why? 



EVALUATION: 

1. The experiment was conducted as directed 

2. The questions were answered correctly. - 

3. All materials used were cleaned and put away neatly , 

FINAL GRADE 




Rgure 5-1. Measuring transpiration In a plant 
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STUDENT EXERCISE 5-0 
SEED COLLECTION AND STRATIFICATION 

In nature seeds fall to the ground and become covered by soil and leaves. Rain during winter keeps tMem 
moist, and cold temperatures "treat" them. In spring some of these seeds germinate. Nursery operators 
must simulate these conditions to germinate certain seeds. The purpose of this exercise is to familiarize 
you with typical procedures used in this process. 

MATERIALS: 

• seeds 

• small wooden box 

• moist sand 

• polyethylene to cover box 

• jar with lid 

PROCEDURE: 

1. Place a layer of the moist sand 2-3 inches deep in the bottom of the box. 

2. When you have identified the se . js. place a layer of the seeds on top of this sand layer. Don't use ail of 
the seeds. Save about half of them. 

3. Cover the seeds with another layer of moist sand. 

4. Wrap the box in polyethylene. Consult the chart on pages 89-92 of The Nursery Worker Student 
Manual to determine the proper storage temperature as well as the time required in storage. 

5. Attach a card to this box with the rollowing information written on it: 

Species of seed 

Date placed in storage 

Temperature required 

Date to be removed from refrigeration 

Name of student 

6. Place the box in cold storage at the proper tempe^'ature. 

7. Properly label the other half of the seeds. Place them in an airtight container and store In a cool, dark 
room. Plant both groups of seeds after the proper stratification period has elapsed. Observe the 
germination. 

QUESTIONS: 

Which group of seeds germinated best — those stratified in moist sand or tho^e stored In the jar? Why? 



EVALUATION: 

1. The experiment was conducted as directed. ^ 

2. The questions were answered correctly. 

3. AH materials and equipment used were cleaned and stored properly 

FINAL GRADE 
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NAME ^ 

STUDENT EXERCISE 5-E 
HAHOWOOO-OECIDUOUS CUTTINGS 

Hardwood-deciduous cuttings are considered the least expensive of the cuttings to produce. These 
cuttings are also easy to propagate. The purpose of this exercise is to familiarize you with procedures 
used in* rooting this type of cutting. 

MATEHMLS: 

• pruning shears 

• sourca of cuttings from willow, ooplar, and/or grape plants 

• mois'^ sand or peat moss 

• plastic bag 

• wire twists 

PROCEDURE: 

1. Review the section "Hardwood-Deciduous Cuttings," pages 96<.97 of the Student Manual. 

2. Obtain 10 to 20 cuttings of the proper length from each plant — willow, poplar, and grape. 

3. Bundle cuttings properiy. Label them appropriately. 

4. Place each bundle in moist medium in plastic bag. Tie bag to maintain moisture content. 

5. Placie plastic bag in refrigerator and maintain temperature between 33 and 40^ F (0.6-4.4'' C). 

6. Once the danger of frost has passed, plant cuttings in the field making sure that the basal end is down 
Follow instructions in the section "Planting Stem Cuttings/' page 99. 

QUESTIONS: 

1. Why is it important to maintain proper moisture content for the cutting bundles? 



2. Why is it necessary for the cuttings to be stored at cool temperatures? 



3. Why is it important to make sure that you plant cuttings with the basal end down? 



EVALUATION: 

1 . Cuttings were taken as directed 

2. Cuttings were stored as directed 

3. Cuttings were planted properiy. 

4. Questions were answered accurately. 
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NAME 

STUDENT EXERCISE 5-F 
SOFTWOOD CUTTINGS' 

Softwood cuttings are taken from soft new growth of deciduous or evergreen plants in early spring This 
type of cutting will root more quickly than other types. However, it requires more care and specialized 
equipment. The purpose of this exercise is to familiarize you with procedures used in propagating these 

Cull I nQS* 
MATERIALS: 

• pruni.^g shears or knife to secure cuttings 

• softwood cuttings 

• hormone rooting powder 

• misting apparatus over greenhouse bench 

• cutting flats and peat pots 

PROCEDURE: 

1. Review the section "Softwood Cuttings/' page 98 of the Student Manual. 

2. Obtain 10-20 cuttings of Xtte proper length from as many different plants as feasible, decending upon 
the time of year this exercise is conducted. 

3. Treat half of the cuttings of each species w»th rooting powder. Do not treat the other half Properly 
label each group. Record the data on the following chart (page 5-22). 

4. Plant half of the treated cuttings in a greenhouse bench or fiats. Plant the other half by direct sticking 
mto peat pots. Do the same for the untreated cuttings. Properly label each group. Record the data on 
the following chart. 

5. Place the cuttings under the misting apparatus in the greenhouse to insure a high level of humiditv 
during the root-forming period. 

6. Check the cuttings after two weeks, three weeks, and four weeks to see if they have rooted. To do this 
try to lift a cutting gently from the growing medium. If it tends to pull out very easily, stop pulling as the 
roots have not formed adequatey. If it is difficult to pull out of the medium, roots have probably 
become established. ^ ^ 

7. At the end or four weeks, pull up one or two of each cutting and compare the root growth on the treated 
and the untreated cuttings. Sketch the comparable cuttings and their root formation in the space 
provided on the following chart. ^nawc 

EVALUATION: 

1. Cuttings were taken as directed 

2. Cuttings were planted as d'-^^cted 

3. The chart and sketches were completed neatly and accurately 

All materials and equipment used were cleaned and stored properly 
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Note: This exercise will take careful planning. Softwood cuttings are taken from actively growing plants, usually in 
June and July If plants are actively growing in May. students can attempt to secure adequate cuttings from most 
rn^w ^nf L^^^^^ dunng this month. If it is not desirable to wait until May to conduc: this exercise, the student 

may attempt to use ivy or similar cuttings during the fall or winter months. 
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NAME . 



STUDENT EXEHCISE 5-G 
BENCH GRAFTING (DECIDUOUS PLANTS) 



2Lff "'^ '! °^ popular grafting methods and therefore one of the rrost important. 

Bench grafting gets its name from the fact that the grafting is usually done on a bench. The stock and scion 
are brought into the work room or greenhouse. Cleft and bark grafts are performed on stocks growing in 
place. The purpose of this exercise is to familiarize you with procedures ussd in bench grafting 



MATEHiALS: 



apple seedlings (or other seedlings if app.'e are not available) 

usSjT """"^ ^^^'^ "^^^ °'' ^'^'^^'''"S crabapples (or scions that are compatible with other seedlings 



• moist sphagnum moss 
•box for storage 

• sharp grafting knife 

• rubber strips or twine 
grafting wa:; 



PROCEOURE: 

' ■ t;7Ss\VmXrr?airwUTn?ea?^^^ -'^'"^ grafting wax and have 

^' Rgu°re ^!]|_ S^a^'ng (pages 108-1 10 of the Student Man«jal). (Also see 

^' 2670c^^4lZ^lTi^I^J ^P^^snum moss and store in a temperature of 75-80« F (23.9- 

taken nla?e thev .fn ho "^f^" '°'',<^.3""s'"g- ^^e grafts are to be stored after callu.ing has 

QUESTIONS: 

1. Why ai^ grafts stored at warm temperatures for a week or so? 



2. What would happen if the grafts were immedlateiv r^i^^^a 
in the refrigerator? ' ^ 



EVALUATION: 

1. Grafts were properly made . 

2. Grafts were properly stored 

3. Questions were answered correctly. 



FINAL. GRADE 




Rgure 5-2. B^posure of cambium cells with both cuts 



on a scion. 
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STUDENT EXERCISE 5-H 

SIDE GRAFTING (EVERGRgENS) 

The side graft is a popular type of graft used for evergreens. The name implies where the graft is made — 
on the side. As with other grafting, different procedures are used by different nursenes. The following 
exercise will familiarize you with one of ttiese procedures. 



MATERIALS: 

-> juniper seedlings potted in the soil 

• desired juniper scions 

• sharp grafting knife 

• twine 



PROCEDURE: 

1. Prepare your working area for the grafting procedure. 

2. Follow the procedure outlined for side grafting (pages 110-111 of the Student Manual). 

3. Place the potted grafts under conditions of high humidity and a bottom heat of 68-72^ F (20-22.2*' C) 
until callusing occurs in two or three weeks. Gradually harden up the callus formation with a gradual 
reduction of heat and head back the plant in one or two operations before planting out in beds. 

QUESTIONS: 

1. Why is high humidity needed during the callusing period? 



2. What would happen if the heat were not reduced gradually and the plants were not headed back 
before planting out in beds? 



EVALUATION: 

1. Grafts were properly, made 

2. Grafted plants were stored properly. 

3. All materials and equipment used were cleaned and stored properly. 
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STUDENT EXERCISE 5-1 



BUDDING 

Budding is a procedure in which a bud from one plant is united with another plant in such a way that the 
two parts will continue to grow. The purpose of this exercise is to familiarize you with some of the typical 
budding procedures used in commercial nurseras. 



MATEnui.S: 

apple, peach, locust or other seedlings growing in the field. 

• budsticks from compatible varieties 

• sharp grafting or budding knife 

• rubber strips 



PROCEDURE: 



1 . Depending upon the type of plant to be budded, follow the appropriate technique fcr buddino out in 
the field. (Review Student Manual pages 114-116.) 

2. Follow through the growing season on cutting back the top of the plant above the bud. 



QUESTION: 

Whv is it necessary to cut back the top of a budded plant? 



EVALUATION: 

1. Plants were properly budded. 

2. Plants were properly cut back 

3. All materials and equipment were saned and properly stored 

HNAL GRADE 
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STUDENT EXERCISE 5-J 



COMPOUND LAYEDING 



Compound layering is sornetir:e$ -eferred to as s«rp«ntine layering. It is used to propagate flexible shoots 
like the Muscadine grape, and ornamental vines such as wisteria and clematis. The purpose of this 
exercise is to familiarize you with this procedure. 

MATERIALS: 

• greenhouse bench 

• wisteria, clematis, or a similar vine that will root readily in the greenhouse 

• knife for wounding 

PROCEDURE: 

1, Review "Compound Layering," page 119 of the Student Manual, 

2, Prepare the medium in the greenhouse bench for the layering procedure, 

3, Wound the vine between the leaves on the side of the stem that will become the underside after the 
stem is covered with soil, mixture, 

4, Cover the parts of the stem similar to the stam shown in Rgure S-3. 

5, Water the rooting medium and care for the layered plant until new roots have become established and 
the new plants can be cut away from the mother plant. 



QUESTIONS: 

1, Why is it necessary to wound the plants to be layered? 



2, Why are layered plants kept moist? 



EVALUATION: 

1. Plants were layered as directed. 

2, All materials and equipment used were cleaned and properly stored. 




Figure S-3. Compound layering 



FINAL GRADE 
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TRUE OR FALSE 

Read each statement completely, if the statement is false, circle "F." If the statement is true, circle "T." 

T F 1. Some seeds need a period of cold temperature to break their dormancy. 

T F 2. Nurserirs which have soils that crust heavily often sow seed by broadcasting. 

T F 3. In seedbeds, hilling up injures adequate moisture and protects the seed. 

T F 4. Planting seeds too close results in competition between the plants for rnoii^ture and nutrients. 

T F S. A scion is the rooted part of a plant onto which the top part of anotner plant is grafted or 
budded. 

T F 6. A cutting is any part of a root, stem leaf, or bud which is separated fro.r. cne plant 
T F 7. Cuttings are generally very costly to produce. 

T F 8. Hardwood deciduous cuttings are the most costly and difficult cuttings to produce. 

T F 9. Hardwood narrow-leaved evergreen cuttings are usually much slower to root than are 
deciduous cuttings. 

T F 10. Softwood cuttings generally require very little humidity. 

T F 11. Herbaceous cuttings require both high humidity arid controlled bottom heat for oroDer 
rooting. ^ ^ 

T F 12. A dibble is a tool used to make holes into which cuttings or seedlings are inserted. 
T F 13. Many deciduous trees are propagated by leaf cutting. 

T F 14. Plants like tDlack raspberry, blackberry, camellia, lemon, and rhododendron are often 
propagated by ^eaf bud cutting. 

T F IS. Use of hormones generally results in faster rooting of cuttings. 

16. Wounding of the stem can be an aid in rooting certain cuttings. 

17. Some plants will not produce truo-to-type offspring from seed. 

T F 18. Compatibility is an unimportant factor to consider when grafting two plants together. 

T F 19. The cambium is the active, growing area where new cells form. 

T F 20. Cleft grafting is usually associated with topworking. 

T F 21. The sid«» graft is a popular type of graft used for evargroens-. 

T F 22. The bark graft is sometimes used in place cf the cleft graft in topworking. 

T F 23. The bud wood is the current season's growth from which single buds are re.rtoved for 
budding. 

T F 24. The shield or T-but is rarely used in nurserie-^. 

25. Wrapping helps prevent drying out of newly budded plants. 

26. j-ayering is the most common propagation method used by commercial nurseries in the 
United States. 

(continued) 
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QUIZ - pag« 2 

T F 27. Tissue culture requires large pieces of the stock plant. 

T F 28. Tissue culture is always tne most costly method of propagation. 



MULTIPLE CHOiCS 

Read each item and decide which choice correctly completes the statement or answers tnequestion Circle the 'etter 
of your choice. 

29. Pretreatment of seeds by storing them in a moist substance is called: 

A. scarification C. hibernation 

B. stratificarion D. imbibition 

30. Drilling is the practice of: 

A. sowing seeds in rows C. an irrigation method 

B. scarification 0. covering seed rows with a mound of soil 

31. Young plants planted in rows in the field are called: 

A. understocks C. budlings 

B. liners D. air layers 

32. Which of the following groups of plants is typically propagated by semi-hardwood cuttings? 

A. deciduous trees C. broadleaf evergreens 

B. deciduous shrubs D. narrowloaf evergreens 

33. Which of the following factors is important for successful propagation of nursery stock? 

A. heat C. humidity 

B. hormones D. all of the) above 

34. Which of the following is rarely used as a rooting medium for herbaceous or softwood cuttings? 

A. field soil C. peat 

B. sharp sand D. vermiculite 

35. Plants are grafted to: 

A. repair certain types of damage to trees 

B. take advantage of benefits from certain rootstocks 

C. reduce the time needed to grow seedlings for breeding orograms or other purposes 

D. accomplish all of the above 

36. Whip grafting is another name for: 

A. cJeft grafting C. bench grafting 

B. bark grafting D. side grafting 

37. Which of the following is needed for propagation by layering? 

A. a healthy, well-established ^^other plant 

B. well-drained, friable soil 

C. proper watering 

D. all of the above 

38. Serpentine layering is another name for: 

A. tip layering C. compound layering 

B. mound layering D. gj^ layering 

223 (continued) 
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QUIZ • pmqm 3 

39. Whicn of the following is not an advantage of propagation by tissue culture? 

A. In most cases the mother plant is not destroyed. 

B. A single piece of plant tissue can produce thousands of plants in less than one year. 
C Tissue culture can be done anywhere with no special equipment needed. 

C. Tissue culture is sometimes the least costly propagation method. 

40. With which of the following methods of propagation would you most likely require sterile conditions? 

A. micropropagation C. budding 

8. bark grafting D. layering 

41. Treating seeds with the proper temperatures to promote rapid germination is . . . 

A. scarification C. stratification 

8. dormancy D. propagation 

42. Hardwood deciduous cuttings are usually taken during the . . . 

A. dormant season C. summer (June - August) 

B. spring (ApnI-May) d. planfs first year of growth 

43. Compatibility refers to . . . 

A. the ability to graft two plants together based on how closely related they are 

B. the relationship between the xylem and phloem 

C. the scion 

D. the rootstock 

44. The cells responsible for the rootstock and scion growing together are called 

A. scion ceils C. xylem cells 

B. cambium cells D. phloem cells 

45. Budding generally is done in . . . 

A. "spring C. fall 

B. summer D. winter 
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ANSWER KEY - CHAPTER 5 

Key Questions, Part 1 • page 5-4 
SEEDING 

1. Plant propagation can be defined as the controlled reproduction of plants. 

Z Certain seeds require special conditions similar to those in nature in order to germinate. For example, some seeds 
need a cold dormancy treatment Others need a period of moist storage to germinate. 

3. Stratification is pretreatment of seeds by storing them in a moist substance at carefully controlled temperatures. 
Scanflcation is any process used to modify hard seed coats. 

The most important step in seeding is preparation of the seedbed or seed row. 

5. Some nursery operators provide seedbed irrigation because their soils do not have adequate moisture-holdinq 
capacity. ^ 

6. The major methods of sowing seeds are broadcasting and drilling. 

7. "Hilling up" insures adequate moisture and protects the seed. 

8. If seeds are not spaced property, they may compete with each other for nutrients and moisture. This will result in a 
crop Of weak, poor«-growing seedlings. 

9. Three uses for seedlings are understocks, liners and direct sale. 



Key OuestlonSt Part 2 • page 5-5 
CUTTINGS 

1. A cutting is any part of a root, stem, leaf, or bud which is separated from the plant. 

2. Hardwood cuttings are taken during the dormant season from a shoot of the previous season s growth. They ara 
the least expensive cuttings to produce. ^^a^wn ^ yrwwm. i ney dr^ 

^T^ootil^ttnS^^^^^^^ °^ ^*="""y experienced an active growth period. 

qSX''t^an Sr Jpea."*" °' ^'""^ ""^ '^'^ °' =""'"9 

Herbaceous cuttings are taken from leafy, succulent greenhouse plants such as geraniums. 

3. A dibble is a tool used to make a hole for cuttings. 

4. Sansieveria (snake plant), African violet, and rex begonia can be propagated by leaf cuttings. 

5. Raspberry, blackberry, camellia, lemon and rhododendron can be propagated by leaf bud cuttings. 

^' hUmiSty"**"^ '^""^ ^™ important in rooting cuttings: heat, hormones, wounding, growing medium, and 
7. Materials often used as rooting media include: vermiculite. sharp sand, and peat and sand. 

Key Questions, Part 3 • page 5-6 
GRAR-ING 

1. Grafting is uniting part of one plant with another plant in such a way that the two parts continue to grow. 

^ t^erdS'nS" e'adi?v%"rSu« ao!fd true-to-type seeds. Other plants are grafted because 

mey uo noi reaoiiy produce good root systems when cuttings are made. 

(continued) 

231 



5-31 



Answers (ccntinued) 



3. Compatibility is important in grafting because plants that are not related cannot be grafted. Only related plants 
can OB grafted. 

4. The cambium is important in grafting because this layer is made up of actively dividing and living cells When you 
graft part of one plant on another plant the main objective is to line up the cambium layers. They must join a\d 
grow together If the plant is to continue to grow as one plant 

5. Cleft grafting is usually used when topworkjng with a trunk or branch that is 1 to 2 inches in diameter. 

6. Bench grafting Is usually done on a bench. (The plant is brought to the work area.) Cleft grafts are performed on 
stocks growing m place. 

7. Side grafting is often used for evergreens. 

8. Bark grafting can be used instead of the cleft graft in topworking. It is sometimes preferred because it does not 
split the stub. 

Key Questions, Part 4 - page 5-7 
BUDDING 

^' fh'it'^h"-5J!« S'^^*"^ ^^''""^ ^""^ P'^^ '5 ""'^^ ^'^^ ^ Pa't Of another plant in such a way 

that the two unite and grow as one. « «/ 

2. Budwood is the current season's growth from which buds are removed for budding. 

3. Nurseries commonly use the shield or T-bud. 

^?in^i"Hr>l'^ P'^"* S''^^*"^ "The only protection this bud will have 

against drying out is the wrapping. 

LAYERING 

^' ^tJl'^ZVn l^n^^^^ as placing a growing mother plant in a horizontal, or slightly inclined position and putting a 

layerofsoiloverapartof Its stem. This encourages formation of roots on the stem. i 
6. Layering isn't often used in nurseries because it is a slow process requiring skilled attention. 



Terms to Remember, Part One - page 5*8 

1. budwood 

2. stratification 

3. micropropagation 

4. dormant 

5. dibble 

6. drilling 

7. semi-hardwocd cutting 

8. understock 

9. grafting 

10. agar 

11. germinate 

12. air layering 

13. explant 

14. somatic hybridization 

15. gerrricide 



Terms to Remember, Part Two - page 5-9 

1. tissue culture 

2. hardwood cutting 

3. liners 

4. budding 

5. softwood cutting 

6. herbaceous cutting 

7. bud stick 

8. In vitro culture 

9. rootstock 

10. scion 

11. layering 

12. cultures 

13. scanfication 



Crossword Puzrle - page 5-il 



ACROSS 



5. 


stratification 


i6. budwood 


10. 


liner 


19. germinate 


11. 


somatic 


20. soft 


12. 


stock 


21. air 


13, 


tissue 


22. budding 



dibble 
vitro 
layering 
understock 



5. scarification 



DOWN 

6. dormancy 

7. cultures 

8. rootstock 

9. micropropagation 
12. scion 



u. explant 

15. grafting 

16. Dudstick 

17. drilling 

18. agar 

(continued) 
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Answers (continued) 

Ltttsr Mazs 5- A • page 5-12 



Latter Msze 5*8 - page 5-13 
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QUIZ 



True or False - page 5-27 


Multiple Choice - page 5-28 


1. true 


29. B 


2. true 


30. A 


3. true 


31. B 


4. true 


32. C 


5. false 


33. D 


6. true 


34. A 


7. false 


35. D 


8. false 


36. C 


9. tru^ 


. 37. D 


10. false 


38. C 


11. true 


39. C 


12. true 


40. A 


13. faJse 


41. C 


14. true 


42. A 


15. true 


43. A 


16. true 


44. B 


17. true 


^. A 


18. faJse 


19. faie 




20. true 




21. true 




22. true 




23. tnji» 




24. fa^de 




25. true 




26. false 




27. falsd 




28. false 
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GLOSSARY - Chapter S 

agar - a gelatin-like product used for solidifying certain culture media in micropropagation. 

air l«y«ring - a special propagation technique used with certain plants: it produces roots above ground. 

ini^rJn'^ro P'^"* ^^^^^^^ ^^^^ °' 3"°*^^^ P'^^^ ^° ^^^^ cambium 
layers join and grow together to form a new plant. 

budstiek - a stem or branch from which buds are removed in budding. 

budwood - also known as budstiek. The current season's growth from which single buds are removed, 
cultures - in micropropagation. the actively dividing tissues. 

dibbiA - a pointed implement of wood, metal, or plastic used to make holes in the soil when pla. .ting or 
transplanting. ^ 

dormant (noun - donnancy) - not in active growing condition. Capable of resuming growth when 
environmental conditions are favorable. k u ...y y.uwu. wnen 

drilling - seeding in rows. 

expfant - the living material taken from an animal or plant and placed in a culture medium, 
gcrmicid* - an agent for killing germs or microorganisms. 

f^i^^V 3 s^'O" ""o^ 0"e plant into a growing plant called the stock. The cambium layers 

contact each other enabling the scion to derive water and nutrients from the stock. This eventually 
results in a union of the two parts. u.c-i<.,a. ...a cveiuuiiiy 

leaJed 9verg?een ^^^^ "^""'"^ "^^^^ °' ^ deciduous plant or a narrow- 

hcrbacaous cuttings - cuttings taken from leafy, succulent plants such as geraniums, 
in vitro cuitura - growing plants on artificial media in test tubes or flasks. 

JJL'I*™? P;;°Pa9ation method in which a part of a stem, shoot, or branch Is covered with soil or some 
other rooting medium. After rooting has taken place, the new plant is separated from the parent plant. 

liners - young plants grown in rows in the field. 

^''^Krused'"^ ^^^^''^'^ '° ""^'=^°P^°Pagaticn" because only small pieces of the 

rootstock - a root and its associated growth buds. Used as a stock plant in propagation. 
g"minatiSn." ^ °' "^'^^^^'"S hard-coated seeds to weaken seed coats and thus hasten 

p%°p%ga1io^ bTg'raft!!;g°.°' °' °' ' °' °^ '^^'^ 

paSy'^maJirld"'"' * °^ '"^"^ ^^'^ '"""^'^ experienced active growth period. The wood is 
softwood cutting - cutting taken from a woody plant before new growth has hardened or matured, 
somatic hybridization - fusion of plant cells from Incompatible species. 

(continued) 
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Glossary (continued) 

straMication - 1) the storage of seeds between layers of earth, leaves, or other material. 2) burying 
seeds to keep them fresh and moist, but not so warm as to germinate. 3) treatment used to break the 
dormancy of cold-requiring seeds. 

tissue cuiture - method of plant propagation in which small sections of plant tissue are separated from 
the mother plant and grown independently. 

undsratock - the rooted part of a plant to which the scion is grafted. 
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NAflf?ATlVES FOR TRANSPARENCY MASTERS - Chapters 
T5-1 (Student Manual, page 88) 

Stratification is the pretreatment of seeds by storing them in a mofst substance at carefully controlled 
temperatures. This pretreatment conditions the seeds for rapid germination the following spring. 

Quaatlon: What are some types of seeds which require stratification? 



T5-2 (Student Manual, pages 95-96) 

Nursery operators may use seedlings as liners, understocks, and potted understocks, or for direct sale. 
Question: What is a liner? An understock? 



T5-3 (Student Manual, pages 96-98) 

Nursery operators may use diffei >nt types of cuttings depending upon the type of plant to be propagated. 

Questions: How do hardwcod, semi-hardwood, softwood and herbaceous cuttings differ? What are some 
of the plants typically propagated by leaf cuttings? Leaf-bud cuttings? Root cuttings? 



T5-4 (Student Manual, pages 96-97) 

Hardwood^eciduous cuttings are generally 4 to 12 inches long. At least two nodes are included The 
bottom cut IS made just below a node, and the top cut is made to 1 inch above the node. 

Questions: Why are hardwood-deciduous cuttings generally inexpensive to produce? When are these 
cuttings usually taken? How are these cuttings stored? 



T5-5 (Student Manual, page 98) 

Semi-hardwood cuttings are taken from plants that have recently experienced an active growth period 
Trie wood Is partially matured. 

Question: What group of plants is typically propagated by semi-hardwood cutting.*?? 
T5-6 (Student Manual, page 99) 



tfnfUl l^f^f,®*^ to makea hole in the ground for cuttings. Cuttings can be injured if they are simply stuc 
into the soil. Also, if a rooting hormone was used on the cutting, this compound will be rubbed off if th 



cutting is forced into the soil 



T5-7 (Student Manual, pages 99-100) 

Rooting hormone can hasten rooting with certain types of cuttings. 



T5-a (Student Manual, pages 99-100) 

After dipping the cuttings in rooting hormone, insert them carefully into the rooting medium. Place them 
far enough apart so there is very little overlapping of leaves. 

Question: Why is it importan'. that the leaves do not overlap? 
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NamtivM for Transpartncy Mastars (continued) 
TS-a (Student Manuai, pages 99-100) 

A 2" X 4" can be used to measure the distance to the next slit for cuttings. This 2" x 4" also presses the 
medium around the cuttings that wire previously planted and provides straight, equally spaced lines. 



TS-10 (Student Manual, page 101) 

Leaf cuttings consist of a leaf blade, or a leaf blade and petiole. In most cases the leaf cutting does not 
became part of the new plant. For the sansevieria cutting shown here only a portion of a leaf has been used 
as tnc 'tutting. 

Question: What are some other plants propagated by leaf cutting? 



T5-11 (Student Manual, page 101 



New plants can be obtained from plants such asVex begonia by removing a leaf blade and petiole from the 
parent plant The entire leaf is then held down so that the midrib or leaf margins touch the moist medium 
f. J^^r^^'^ °" ^® undersurface before they are placed on the medium. Once these plants have 
estaolfshed a root system; they are transplanted into pots. 

Question: What special conditions are required for this type of propagation? 



15-12 (Student Manual, pa ge 102) 

Large roots are generally ^jf opagated outdoors. These 
in late fall or early winter. Cuts are made to identify 
cuttings are then tied into bundles, packed in moist 
spring. 

Question: How are cuttings of small roots made? 



cuttings are from 2 to 6 inches long. They are made 
the proximal and distal ends of the cuttings. The 
material, and stored like hardwood cuttings until 



75-13 (Student Manual, pages 102-104) 
These factors can aid in rooting cuttings. 



Qoastfona; Why is heat important? How can it be provided'? How do hormones affect the cuttings^ Why are 
Sg'^prop^^^ ^^"^ "^^^^ ^'^""'"^ ^^^"^^ rooting? Why is humidity important 



T5-14 (Student Manual, page 104) 

llJa'inJmf^^^^ °^ "^^^'^ ^ ''^^ cut near the bottom of a cutting. This procedure may stimulate 

the formation of roots, particulariy when the wounding is used along with hormone treatments. 

Question: What happens if the cut or wound is too deep? 



T5-15 (Student Manual, pages 105-113) 

Grafting is one of the most interesting methods of plant propagation. It involves uniting part of one plant 
with another plant in such a way that the two parts will continue to grow. 

Question: Why are plants grafted? 
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NarrativM for T -anspartncy Masters (continued) 
TS-18 (Student Manual, pages 106-107) 



When you graft part of one plant on anoth er plant, the main objective is to line up the cambium lavers 



T5-17 (Student Manual, pages 111-112) 

J^^n.i'i"*!"^^^* ^^^-^^ preparation of the scion. A single cut is made about V/, inches long on 
■n/hlSfo^<S«i m'n^"'^-!^'^ P^'^ °' wedge-shaped. A short slop r^^ cut abSt " 

■ncMong ,s then made on the opposite side of the stem from the longer cut. It forms a bevelid end on the 

?raftfng" do'HS? wl^^ '° " "^"^ ^raft rather than a cleft graft? When is ,T,ost bark 



T5-^8 (Student Manual, poges 111-113) 

Jnnf^r^^'^JJ'.l^^^'' '«^«^P°s«^ entire length of the cut. This cambium layer will then be in direct 

contact with the camb.um cells located directly beneath the bark peeled back on the stock 

QuMdon: Why is bark grafting often more successful than cleft grafting? 



T5-19 (Student Manual, pages 111-113) 



T5-20 (Student Manual, pages 110-1 11 ) 

The side graft is a popular type of graft used for evergreens. 



T5-21 (Student Manual, pages 117-121) 

auction: Why don't more comrr. :'ial nurseries use layering as a prooagaiion method? 



T5-22 (Student Manual, page 118) 

The first requirement for simple layering n a properly grown, healthy, well-established mother plant. 
Quaailon: Why is it important to pinch the mother plants? 

T5-23 (Student Manual, page 118) 

In simple layering the mother plant is heeled-in. or planted at an angle. 
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Narrative* for Transparency Masters (continued) 
T5-24 (Student Manual, page 118) 

A stem from the mother plant is sharply bent, pegged to the ground, and covered with soil. 
QuntloK Why is the buried portion of the stem sharply bent? 



T5-25 (Student Manual, page 113) 

This figure illustrates the final step in the process of simple layering. After layering is completed, proper 
watering and weed control are the major concerns of nursery operators 

Question: How long will it be before the new plants can be cut away from the mother plant? 



T5-26 (Student Manual, page 119) 



Ukr^?,'irt-^l^nZ^ is sometimes referred to as serpentin. layering. It is used to propagate flexible shoots 
like Muscadine grape, wistena. and clematis. ^ ^ 3 



T5-27 (Student Manual, pages 119-120) 



Jl Jl»?J^^®r"^ f.^^l'^ for plants with branches too stiff to bend. The mother plant is cul back so new 
shoots deve CT at the base. Once these new shoots are 3 to 5 inches tall, the soil is mounded around them 
to about h^lf their height When they have reached a height of 6 to 1 0 inches, soil is agai n mSnded around 
the roots up to about half their height. 

Oi/wtfoft: How long does it tako before these new shoots can be separated from the mother plant? 



T5-28 (Student Manual, pages 120-121) 

In trench layering the mother plant is transplanted into a row at an angle of 30 to 45* . It is allowed to grow 
t?ench® T^YinS^VrS^ f ^^l'^?- ^oWomng year, the plant is pegged down in the bottom of the 

h«« ofTh! f 9'°^*^- Soii is then added periodically to coverthe 

base of the shoots that are starting to develop. 

Qu99tiorK For what type of plants is trench layering recommended? 



T5-29 (Student Manual, pages 122-124) 

aSJS^g^wlTpart :m wo'rl'^ ' °' ^'""^ ^'^^ '''' 
Quettiom Why is tissue culture of plants important to nursery operators? 

TS-30 (Student Manual, pages 122-124) 

For tissue culture of many woody plants the elongating shoot tips are used. 



239 



T5-1 



Side View of Seeds Being Stratified 

in IVIoist Sand 
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T5-2 



Uses of Seedlings 

liners understocks direct sale potted understocl<s 




seediings 
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T5-3 



Types of Cuttings 



A. Stem cuttings 

1. Hardwood 

a. Deciduous 

b. Narrow-leaf evergreen 

2. Semi-hardwood 

t 

3. Softwood 

4. Herbaceous 

B. Leaf cuttings 

C. Leaf-bud cuttings 

D. Root cuttings 
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T5-4 



Hardwood-Deciduous Cutting Showing Proper 

Locations of Cuts 
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T5-5 



Semi-Hardwood Cuttings 
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Two Sizes of Dibble Used for Making 
a Hole for a Cutting 
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Dip Cutting Ends in Rooting Hormone 
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Insert Cuttings in Rooting iWedium 
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Measure Distance to Next Slit 
to Be Made with Knife 
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A New Plant from Each Cut Made on the 
Under-Surface of Leaf Veins 




2:10 
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Obtaining Cuttings from Fleshy Roots 
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Aids in Rooting Cuttings 



1. Heat 

2. Hormones 

3. Wounding 

4. Growing Medium 

5. Humidity 
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Wounding a Cutting 



\ 
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Types of Grafting 

1. Cleft graft 

2. Bench (Whip) graft 

3. Side graft 

4. Bark graft 
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Growth 



of Cambium Cells 




Some of these cells eventually become specialized 

xylem and phloem cells. 
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Different Views of a Scion Prepared for Bark Grafting 




side view back view front view 



Exposure of Cambium Cells 
with Both Cuts on a Scion 
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Three Methods of Inserting Scions into the Bark 




METHOD #1 METHOD #2 METHOD #3 
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Types of Layering 



1. Simple layering 

2. Tip layering 

3. Compound layering 

4. Mound (Stool) layering 

5. Trench layering 

6. Air layering 
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T5-22 




Heeled-in Mother Plant 
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Sharply Bent Stem That Has Been Pegged 
Down and Covered with Soil 
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T5-25 



Layered Stem is Staked to Maintain an Upright Position 
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T5-26 




T5-27 



Steps in IVIound (Stool) Layering 




Cut parent plant to 1" above soil level. 




_^ When grown, cut rooted shoots 
from parent plant and line out in 
'.' nursery row. 
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T5-29 



Tissue Culture 




Tissues from many different locations in the plant can be used for tissue 
culture. Tlie plant part (explant) which gives most rapid shoot 
multiplication varies with the plant species. 
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T5-30 



Elongating Shoot Tips Used for Tissue Culture 




5-68 



CHAPTER 6 

NURSERY FIELD PRACTICES 



PERFORMANCE CHECK UST 

1. Demonstrate the process of transplanting annual seedlings. 

2. Identify various types of containers available rva growing and merchandising annuals. 

3. Demonstrate how to transplant seedlings from flats to merchandising containers. 

4. Demonstrate the process of transplanting liners for container-grown stock. 

5. Demonstrate usage of equipment used for planting various-sized stock in the field. 

6. Explain how to stake different^ized plants properiy In the field. 

7. Describe the condition of apical dominance in plants as it relates to pruning. 

8. Demonstrate how to prune evergreens, shrubs, and tr^-js. 

9. Use growth regulators to simplify the pruning operation. 

10. Explain the importance of watering nowly planted stock. 

11. List the types of irrigation equipment usually found around nurseries. 

12. Distinguish between plastic tubing for individual cans and sprinkler irrigation for container-qrown 
stock. ^ 

13. List the equipment sad by nursery operators to harvest nursery stock and explain how each piece of 
equipment functions. '^owmk 

14. Demonstrate how to ball f.nd burlap a nursery plant properiy. 

15. Identify various hand tools used around a nursery. 

16. Demonstrate how tc sharpen a budding or grafting knife properiy. 

17. Identify several ways to avoid accidents with tractors. 
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SUGGESTED LEARNING ACTIVITIES 

1. Visit a Christmas tree farm and prune 25 evergreens. 

2. Conduct a tool sharpening day. Have teachers and parents bring in various horticultural tools to be 
sharpened free of charge. 

3. Visit a local nursery and have students bail and burlap shrubs and trees by hand. 

4. Have students practice transplanting annual seedlings. Pay close attention to the number of flats they 
transplant per hour and the quality of the transplanting. 

5. Have students distinguish among Jiffy-7*s, Jiffy-9's, cell packs of different sizes, and peat pots. 

6. Have students prepare soil and line ou» nursery stock either in the school nursery or at a local nursery. 

7. If you do not already have one, develop a nursery at the j'^hool. Use cuttings or se flings obtained 
with propagation practices studied. Develop a continual production program. 

8. Visit a nursery and observe practices used, including staking pruning, transplanting, lining out, etc. 

9. Invite an irrigation expert to speak on watering practices and methods of conservtnq water in the 
system. ^ 

10. Attend a trade show and view various types of nursery machinery and equipment. 

11. Purchase nursery liners and transplant them into the nursery field or into containers. 

12. Contract to prune a homeowner's landscape plants. 

13. Contract with a local nursery to dig and ball-and-burlap evergreens. 

14. Prune various types of trees and shrubs in the school landscape or at home. 



SAMPLE INTEREST APPROACH 

Show students a series of plants varying in size from transplant stage to final size in large final 
container. Point out that these are some of the stages of growth and development of the olant from 
propagation until it is ready for sale. ^ 

Have students tell when each change of container is needed. When students cannot explain this 
clearly, make the point that they need to know more. v^dnnui exp am mis 

Hic^fcc,nn .^i^^K^'^^^ l''^ ^'^"^ transplant into the final container to oegin with^' Develop a 
discussion of why this is not done. i-^'^vowp a 
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KEY QUESTIONS FOR CHAPTEH G 
PART 1 

Transplanting 

1. How are annuals transplanted? (page 126) 



2. When are annuals transplanted? (page 126) 

3, What types of containers are used for growing annuals? (page 126) 



4. How are liners transplanted into the ^ield? Give 5 steps, (pages 127, 129) 

1) — 

2) _ 

3) - .., ^ 

4) 

5) . . 

5. What are the advantages of using Jiffy-T's"? (page 126) 



6. Why is It important to "harden off" annuals? (page 127) 



Staking 

7. Why are nursery plants staked? (page 130) 



8. How are nursery plants staked? (pages 130-131) 
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PART 2 

Pruning 

1. What is apical dominance in plants? (page 132) 



2. How are shade trees pruned? {page 134) 



3. How are deciduous shrubs pruned? (pages 134-135) 



4. h&A are narrowleaf evergreens pruned? (page 136) 



5. How are broadleaf evergreens pruned? (page 136) 



6. How are roses pruned? (pages 136-137) 



7. What is an espalier? (pag'3 138) 



NAME 
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NAME 

PART 3 

Irrigation 

1. What is irrigation? (pkge 140) 



2. What is the most popular type of irrigation system used by nursery operators? (page 140) 



3. What is the ru;e-of-thumb for watering established nursery field stock ? (page 14 



1) 



4. HOW does watering of container plants differ from watering of field stock? (pages 140-141; 



Harvesting 

ij, How is bareroot stock harvested? (page 142) 



6. What are the advantages of harvesting plants by tf:e ball-and-burlap method? (page 143) 



7. Which is better - the bareroot method or the ball-and-burlap method? why? (pages 142-143) 
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PART 4 

Toois and Equipment 

1. Name some of the hand tools used in a nursery, (pages 146-149) 



2. How does a shovel differ from a spade? (pages 148-149) 



3. What are the most common uses of tractors in a nursery? (page 149) 



4. Why is tractor safety important? (page 149) 



5. List ten ways to avoid accidents with tractors, (pages 149-15C) 

1) 

2) , 

3) 

4) _ 

5) 

6) 

7) 

8) 

9) , 

10) '■ 
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TERMS TO REMEMBER - Chapter 6 
PART 1 

Match each term from the technical vocabulary list below with .s correct definition. Fill in each blank wi*h the 
appropriate word, if you need help, refer to the pages (given in parentheses) m Chapter 6 of The Nursery .Worker 



TechnicaJ Vocabuiary 



annual 

apical dominance 

espalier 

hone 

hybrid tea 
leggy 



liner 

oilstone 

seeding 

shovel 

spade 

transplant 



- 1. Tall and spindly, (glossary) 

- 2. Term used to describe the suppression of side shoot developrr c'.it 

when the apical (tip) bud on a stem is present, (page 132) 

- 3. A plant trained to grow decoratively along a railing or trellis. 

(page 138) 

. 4. To sharpen a knife, (page 147) 

. S. A device •^^ecl to sharpen a knife, (page 147) 

. 6. To shift • s from one container to another, (page 126) 

. 7. Ahan^ .c. 'istingofabroadscoop.oramoreorlesshollowed 
out bla . witn landle. Used to lift and throw material, (page 1 48) 

. 8. A digging tool adapter, .nr being pushed the ground with a 
foot, (page 148) 

> 9. Rose plants which produce large flowers singly, (glossary) 

10. Planting seeds, (glossary) 

11. A plant that completes its life cycle in or*e year, (page 132) 

12. A young plant placed in a riald row. (page 127) 
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NAME 

TERMS TO REMEMBER - Chapter 6 
PART 2 

Match each term from the technical vocabulary list below with its correct definition. Fill in each blank with tr^>^ 
appropriate word. It you need help, refoi to the pages (given in parentheses) in Chapter 6 of The Nursery Worker. 



TechnicaJ Vocabulary 



arborist Jiffy-7 

auxin leader 

bedding piant limbing up 

^ane ining out 

grandiflora nechanization 

hardening off perennial 



— 1. A pruning process by which lateral branches that have sprouted 

near the ground are removed, (page 133) 

-= — 2. A plan: that continues to live from year to year, (glossary) 

— 3. A specialist in the care and maintenance of trees, (page 134) 

— 4. Tn6 process of placing young plants in rows in a field, (page 127) 

— 3. A chemical or growth hormone found in plants, (page 132) 

— 6. A herbaceous plant, generally annual, grown fo^ outdoor garden 

use. (page 126) 

— 7. A rose siam. (page 136) 

— 3. The primary or terminal shoot of a plant, (page 134) 

— 9. The process of acclimating plants to outdoor conditirns 

(page 127) 

— 10. A rose plant which produces large flowers in clusters on the rose 

stems, (page 137) 

— 11. A compressed peat pellet which combines the functions of a pot 

and potting soil in one unit, (page 126) 

— 12. The process of replacing human labor with ecuipr-ent. (page K u) 
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NAME 

LETTEH MAZE S 

fiUd f wo?? oiSeir'°'^ "^^^ "'^y °' diagonally. When you 



E Q J C N U M X R X Q X I 0 M E C H A N I Z A T I 0 N X R 
F L H J Z Q M G Y U G S N F R U K H <^ C X F X ^J Q K A L E I 
GOFMFSEBWRKZRTXULLJGEMQUYPOI I P 
S N P W J U I B G M M F I.' D A X C Y U Y K 0 G K G L D U M 
ESHO^^uLMMJSIHUITBEFOEAJSLAXKQU 
PYFTLLEGGYJHHNTMCFUYHRIHPCNBEI 
APACSTZGXRPINPULFPPQ22T3I-. 3AKTK 
A N N y f-> L G F U I T E H W J H T A Q I M N E S r' N G P Q ■ 
K B S R P W T U U 0 R L D R C U I H E Z A I I A Y N E ^' l-) C 
P y C T E :• F Q Z E R G I K Q Q B M D L Y r U 3 I 0 Z T W ■ . 
/QZHXWMQPBOYi^BAWCCPYTNKDTITEJ- 
V U F Y Y Z D 2 I H Y I M M W U P 3 F F 3 C E Q 0 J A K c,. A 
RPI EFNUSXTQBHEBUNBFMGEBFJX'v'I KX 
QJWSUDOWEUMRGPAAAEUASBXGGWCAAG 
SVWPGKXDKMESDDRFNDWDNN(v'MPGZXX3 
C J P D D N X X D <^ X I T J A D D T W I E L T F M E D J X' 
TLFOWOFBAFi^EKMCKDTPXGL. JBLCWCJI 
I L E B H W G E W P N X A G K U M J U E G I I Q N <J F N Z c 
B T X X C L L M D E H R U H A N W A N E F P X- M R w L W G P 
W T W S L G H 2 K P 0 R X Y X T R J H G Y K X P E 0 T R E M 
J I.' M K H B Q B T L, T B 3 U A Y B Y P A 2 M W T C ft H G D M 
H J C J ' f Z G 2 3 0 Q E F T r A L F C I.' H N T C I ^i S 3 H 
Q 0 F 2 C Y Y r I S H L 0 D R E 0 R T U F I W 5 F L Q K '-^ 
'v'KAJ0R0RI2BSPADESAAhAE.RALBF|'? Y 
K A H S N 0 L 7 0 E H I G M I 'v' 2 F H U 2 W Z T P 3 H r-) II 
G 3 R A A B L R S N N A E F X L M I T Q B 3 L M Z >. 3 K X f 
Q V A P E 3 I 0 Y Y D Q 3 A f«J G 0 D H M k K M G > Y - 
L L G A R N M T Q D 2 N 2 ? C M P 2 P B M :. I.' L X D n I h 3 
I 2 B T Q A 3 r Y M T R U A £ ^-i D T L Q . Y 3 D S (.^l T ■■: W 
E I W M Q 1. L 5 J J Y M M G F J A P 3 A W ij Z A S I H £ 
N Y M F I U J ^ 0 N U L S T P W Y I 0 L H M L N I a li N H H 
^J S « 0 A P M G F K K r Y R H P C i.' T r T J M 0 3 



ANNUAL LEGGY 

APEX LINER 

ARBORlST MECHANIZATION 

AUXI^-J OILSTONE 

BEDDING PLANT PERENNIAL 

CANE SEEDING 

ESPALIER SHOVEL 

GRANDIFLORA SPADE 

HONE TRANSPLANT 

l-EADER TRELLIS 



ERIC 



278 



6-10 



Crossword Puzzle 6- Clues 
ACROSS Clues 

5. A plant that continues to live from year to year, 
(glossary) 

8, A materiaf in ^nsch the roots of newly dug trees 
are sometimes wrapped, (page 143) 

9. A young plant grown in a field row. (page 127) 

10. A plant growth hormone, (page 132) 

13. A tea rose is generally pruned 

before spring growth begins, (page 137) 

15. A specialist in the care and maintenance of 
trees, (page 134) 

16. To move a plant from one container or location 
to another, (page 125) 

18. A scooplike tool or implement used for lifting 
and throwing materials such as soil, (pages 
148-149) 

19. The woody stem of a rose ciant. (pages 136- 



20. A plant which completes its life cvcle in ont. 
year, (page 132) 

22. A method of training plants to grow in a special 
form, (page 138) 

23. A type of rose whic^ I ears, many flowers on 
each stem, (page 137; 

24. A device used tn sharpen knives, (page 147) 



DOWN Clues 

1 . Another term for annual plants m the garden 
(2 words), (page 126) 

2. The central stem or branch of a plant, 
(glossary) 

3. Tall and spindly, (glossary) 

4. The process of using machinery to replace 
personnel whenever possible, (page 130) 

6. A plant from which all growing medium or soi; 
has been removed, (oag^ 142) 

7. A piece of power equipment often used in 
nurseries, (page 149) 

1 1 . Plants v/hich lose their leaves at the end of the 
growing season, (glossary) 

12.. A tray for carrying plants, (pages '?5-l26) 

14. The food-man ufacturino process of plants 
(page 133) 

17. Planting seeds. ( : ossary) 

20. Wher^ the tip bud from a stem is removed, the 
side buds will begin to grow. Removing the tip 

bud also rsmoves dominance. 

(page 132) 

• 21. A sharp digging too- i:Hdt .:^n be used to cut 
feeder roots, (page? ' ^'7-*:^) 
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CROSSWORD PUZZLE S 

Srse^SSr'" ""'"'"^ " "^^"^ ^^'P' '° P^9==' 'S'ven ,n parentheses) ,n Tt,e 
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STUDENT EXERCISE 6-A 
TRANSPLANTING BEDDING PLANTS 

Seedlings are very fragile. You must be careful when transpia.-:ting them. Carelessness and rougn 
handling will result in a large number of dead plants. In this exercise you will learn how to transplant 
oedding plants successfully. 



ERIC 



MATERIALS: 

• seedlings 

• labels 

• dibble 

• watering devices 

• waterproof markers 

• sterilized potting soil 

• empty flats and packs 

PROC£OU^>^ 




Rgur« 6-1, Making a hole for the seedling. 



1. Ask your Instructor what plants are to be used in this exercise and hov many flats are to be 
transplanted. 

2. Locate the a^'ea in which you are to work. 

3. Move the containers, label^j, and flats to the potting area. Be sure there is enough moistened stedlized 
potting soil to complete the job. 

4. Assemble the flats and packs you will need. 

5. Take the assembled flats and packs to the potting bench and fill the i .^.ting scil. 

6. Take the filled flats to the transplanting area. 

7. Determine ihe type of plant and variety name of the seedlings you will be transplanting. 

8. Label each flat with the following information: (1) type of bedding plant. (2) variety, and (3) 
Transplanting date. 

9. Gently remove the seedlings from the propagation flat. Do not remove more seedlings than you can 
grade and transplant in 15 minutes. If root systems dry out, the plants wiii die. 

10. Before transplanting, it is importantto grade the seedlings for uniformity. If one or two of the seedlings 
in a pack are half as tall as the others, the finished product will also be uneven and less attractive. 

11. Using an empty flat, transfer the graded se«»dlings to the transplanting area. Place the seedlings m 
front of you at the front edge of the table. o accuwiiya m 

12. Place the filled flat in front of you. 

".P tfie dibble and with the sharp end make an inch-deep hole in the middle of each cell of the filled 
Tiat (Figure o-i). 

14. Holding a seedling gently in your hand, and with the aid of a dibble, put a seedling in each cell (Figure 
b-i). Be careful that the seedling is not planted too deep. Also makc^ sure that all the roots are Sunea-. 

i£ Continue until all the cells of the fiat are filled. 

16. Place the transplanted flat in the greenhouse and water it immediately (Figure 6-3). Be careful not .o 
wash tre seedlings out of the packs. 



^01 



(continued) 



i 




Ftyure 6-3. Watering tne transplanted seedii 



efALUATlON: 

1. Seedlings were handled carefully. 

2. Seedlings were correctly graded 

3. Seedlings were planted at the proper depth 

4. All flats were correctly labeled 

5. All flats were watered and placed at the correct bench location 

6. The assigned number of flats w . completed. 

FINAL GRADE 
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STUDENT EXERCISE 6-B 



TRANSPLANTING CUTTINGS 



Transferring rooted cuttings to pots and other containers is the final step in any prcpagation program In 
this exercise you will select /giants that have formed roots and transfer those cuttings to containers. 

MATERIALS: 

• rooted cuttings 

• empty flats 

• pots or other containers 

• potting soil 

• watering devices 

• labels 

PROCEDURE: 

Not9: Many plants have very fragile root systems. You must handle cuttings gently at all times, 

1. Determine the date the cuttings were made. Most herbaceous cuttings take 14 to 21 days to root. 

2. Gently pull on the top of the cutting. If it seems to "tug back," it is rooted. Use the test on several 
cuttings in the flat. If over half "tug back," the flat is ready to transplant. 

3. Carry the flats to the potting area. Your instructor will tell you what type of pots to use. 

4. The potting area should be set up for efficiency. Place the flat of rooted cuttings to the right of the soil 
pile. The pots should be placed slightly to the left and on top of the soil pile with several empty flats to 
your left (Rgure 6-4). 

5. Remove each cutting from the propagation flat by carefully sliding a flat tool uncTer the cutting while 
gently holding and lifting the top of the cutting with your finge'-s. 

6. Do not r«mov« more cuttings than you can pot in fifteen minutes. If roots cfr out, the plants are dead! 

7. Pick up a container with your left hand and scoop in soil to fill the container approximately one-third 
full. ^ 

8. Pick up a cutting with your right hand and insert it in the pot (Figure 6-5). 

9. With your left hand fill the container to the top. 

10. With the thumb and forefinger of each hand, gently firm the soil in the container around the ba^2 of the 
cutting (Figure 6-6). 

11. transfer the potted cuttings to an empty flat at yot-r left. When the flat is full, transfer it to the 
greenhouse and water it. 
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student Exsrcis* $-B (conlinued) 




Rgure 6-5. Inserting a cutting into a pot. Rgur« 6-6. Firming the soil around the cutting. 



EVALUATION: 

The student: 

1. Determined which cuttings were well rooted 

2. Set up the potting area for efficiency and speed 

3. Removed cuttings from the propagation flat with no root damage 

4. Used an acceptable technique in potting the cuttings. 

5. Watered the potted cuttings within 15 minutes of potting. ^ 

RNAL GRADE 
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STUDENT EXERCISH 6-C 
PRUNING TERMINOLOGY 



^^"^^ i^. ® removal of certain plant parts to improve the plant in some wa. Vcr c-v-^cape 
rnrf^lT ^L''"'"! to improve their appearance and to maintain their health a^u -^-gor ' o prune 

S^^L^^^^ TV^^?^ the pruning terms used irr references and by nursery workers ?ou 

should also be able to identify the vanous parts of the plant v^hich are normally pruned 



MATERIALS: 



• Sharp #2 pencil with eraser 

• several pieces of notebook paper 

• pruning references 



PROCEDURE: 

Define the followirq terms as th«y r«l«H to pruning. 

1. bleeding ^ 



2. broad leaf evergreen 



3. candle 



4. central leader 



5. crotch 



6. deciduous 



7. dormant 



3. drop crotching 



9. heading back 



10. lateral 



11. narrowleaf evergreen ^ 



2S0 (contmue<i) 
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Student Exercis9 6-C (continue-d) 

12. pluck pruning ^ 

13. shearing , 

14. sucker 

13. terminal - 

16. thinning 

17. wound 

15. wound dressing 



FMUC TION: 

A^: ^ti-i^ing terms wer^ adequately defined. 



FINAL GRADE 
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STUDSNT EXERCISE 6~D 
faUNING YOUNG DECIDUOUS TREES 

Early pruning to direct the growth of young trees is very important. However, there should be only enough 
pruning done to direct thr> tree's growth and correct structural weaknesses. For greatest strengtti 
branches selected as permanent branches must have wide angles of attachment with the trunk (Figure 
6-7). In this exercise you will prune trees according to the procedure outlined below. 

MATERIALS: 

• hand pruning shears 

• leather gloves 

• lopping shears 

Saf»ty notM on hand pruning shears: 

1. Keep shears latched or closed when the not ir u;se. 

2. Keep free hand away from cutting edges wr-.«n shears are in use. 

3. Do not overstress shears by trying to cut materials too large for the tool. 

4. Do not cut wire or other materials with the shears. 
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PROCEDURE: 

1. Select and assemble the tools and materials needed to do the job. 

2. Determine the natural form of tha tree at maturity (Figure 6-7). 

3. Remove any branches that have narrow angles of attaciiment (Figure 6-8). 

4 Remove any broken, damaged, dead, diseased, or insect-infested branches. 

Atoto: When pruning diseased plants, disinfect all sheara and saw blades after each cut to p 
spreading disease to healthy plants. Alcohol or a chlorine bleach can be used fo dismfec?p 



.'8nt 



^' aoanl%a7rJ't?S!'%?f^^^ Branches should be at least 8 mches 

apan (higure o-lO). inches apart ts ideal.) 




Rgure a-7. A branch with a wide, strong angle of 
attachment and plenty of room to grow. 



I // 



/ 



Figure A branch with a narrow, weak angle of 
attachment. It may split off as the tree gets larger. 



(continued) 
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Student Exercise 6*0 (continued) 





Figure 6-9. Branches clustered together produce a weak 
spot that may break apart during a storm. 



R^!ure 6-10. Permanent branches should be spaced 
at 'east 8*' apart, me closer ones pruned. 



6. Prune branches so they are not one above the other. Radial branch distribution should allow 5 to 7 
permanent branches to fill the circle of space around the tree. 

7. Prune laterals that are too close or vigorous; this kee^^s them from competing with the leader or 
terminal arowth. 

8. Prune back long branches to a side bud or side branch to shape the tree. 

9. Remove clippings. Clean and store tools 



EVALUATION: 

1. The correct tools for the pruning job were selected. 

2. The natural shape of the plant was maintained 



3. All broken, damaged, dead, diseased, or insectnnfested growth was removed. 

4. Branches with narrow angles of attachment ^ere removed. 

5. Branches were removed so that good radial branch distribution resulted 

6. Long lateral branches vye-e prured back to side bud or branch. . 

7. Work area was gleaned up and tools were stored properly. 



FINAL GRADE 
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STUDENT EXERCISE 6-E 
PRUNING LARGE LIMBS 



^n^^niII,^\f'' ® *®ak. dtseased. or insect-infested beyond repair should be removed. It is important 
to fo low the proper procedure when removing large limbs. If the tree is injured or a stub is leftThe 
tnii!. H"^.r<"".t^^^" organisms may enter the weakened tree, possibly lad n| 

thfproci5ure biloT''''^^°" '^"""'^ ^ '^'^^ ^ ""^^'""^ the proper cuts as outlined in 

MATERIALS: 

• hand pruning saw 

• power chain saw 

Safatynotaa for using a power chain saw: 

1. Wear safety clothes (gloves, goggles, and helmet). DO NOT wear loose clothing. 

2. Inspect chain and make sure equipment is in top condition before starting. 

3. Before starting, be sure feet and legs are clear of the cutting chain. 

So Nn?"Sr^!f'tH?ll" * ^^-^^ ^" ^° "maintain proper control of the saw when it is running. 
DO NOT carry the saw when it is running. " 

5. Do not fill the fuel tank of the saw on turf or around the cutting area. 

6. Keep thu saw free of saweust and flammable materials. 
Safety notes for using a hand pruning saw: 

1. Always carry and store the saw in a scabbard. 
Z. Do not force the saw. It will cause buckling. 

3. Keep hands free of the blade. 

4. Store the saw in a clean, dry place. 

PROCEDURE: 

^TJnrTnn ^Ut^^ "'""h^ '>k°»u"'=®^ ^^^^ ^^^"^^ *ere not present in other pruning jobs 

Therefore DO NOT proceed with this exercise until you are told to do so by your instructor. 

1. Select and assemble the necessary tools and equipment. 

2. Rrst. measure angles above and below the limb todetermine the correct angle for the final cut {Rgure 

atou'tTJ SL"\o°Vi'; ches de?p' °' "^'^ ^^^^^"^ ''^^''^^^ °^ ^^'^ cut 

^i^l^'^^ZSrrf^^^!:;^::;^' °^ ' °- - '^-^ the .rst cut 

5. Now make the final cut to remove the stub {Rgure 6-12). Be sure not to cut off the callus collar. 

6. CJ«jan up all debris from the site. 

7. Clean and store ail equipment. 

Oo-. (continued) 
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Student Exereis* 6-E (continued) 




cut 




FIgurt 6-11. Positions of first and second cuts made to 
remove a large limb. 



ngure 6-12. To determine correct angle of final cut 
bisect angle A and angle 8. Then cut from point Ai to 
point Si. 



EVALUATION: 

1. Corrz^t tools for completing the job were selected 

2. The first cut was properly made on the underside of the limb 

3. The second cut was made in the proper location so that bark stripping was not a problem. 

4. The Stub was cleanly and neatly removed 



S. Ail debris was removed from the work site. Ail tools and equipment were cleaned and stored. 
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NAME 

STUDENT EXERCISE 6-F 

PRUNING DECIDUOUS SHRUBS 

Deciduous shrubs often need pruning to improve their appearance. Pruning promotes compact growth 
develops natural form, and removes dead, diseased, and insect-infested wood. For plants that bloomTn 
mid-siimmer, pruning is done before growth starts in early spring. Spring flowering shrubs are oruned 
nght after flowering. Most deciduous shrubs need some maintenance pruning S y^^^^^^ 
you Will demonstrate your ability to prune deciduous shrubs properly. ^ • n mis ex^ cise 

MATERIALS: 

• pruning shears 

• leather gloves 

• knife 

• leaf rake 

Safety mtes on hand pruning shears: 

1. Keep shears latched or closed when not in use. 

2. When in use, keep free hand away from cutting edges. 

3- Do not overstress shears by trying to cut material that is too large. 
4. Do not cut wire or other materials. 
PROCEDURE: 

1. Assemble the necessary tools and materials. 

2. Identify ihe natural shape of the plant (Rgure 6-13). 






CTMping 



spreading vim. rounded pyramidal 

shapad 

Rgura 6-13. Growth habits of deciduous shrubs. 



upright 



columnar 



3. Cut any dead plant parts back to a healthy bud or side branch when using hand pruning shears. 

4. When two branches rub together, remove the less desirable branch. 

5. Remove any broken, diseased, or insect-infested growth. 

6. Cut back any extra long growth that distracts from the natural plant form. 

7. If there are isolated, new. strong shoots from the base, cut off the tip of these 1 8 to 24 inches from the 
ground to encourage branching. This will help keep the plant's natural shape. 

8. Remove clippings from the job site. 

9. Clean and store tools. 
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student Exercise 6-F (continued) 
EVALUATION: 

1. The shrub was pruned to its natural shape 

2. All undesirable branches (crossed, broken, diseased, or insect-infested) were removed. 



3. The plant was properly shaped and thinned 

4. All debris was cleaned up. Tools and materials were properly cleaned and stored. 
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NAME 

STUDENT EXERCISE 6-G 
PRUNING NARROW- LEAF EVERGREENS 

There are two types of narrow-leaf evergreens - spreading and upright. In this exercise you will learn to 
prune both types. 

MATERIALS: 

• hand pruning shears 

• leather gloves 

• knife 

• leaf rake 

S9f0ty not9s on hand pruning shears: 

1. Keep shears latched or closed when not in use. 

2. When in use, keep free hat'd away from cutting edges. 

3. Do not overstress shears by it7ing to cut material that is too large. 

4. Do not cut wire or other materials. 

PROCEDURE: 

1. Select and assemble the necessary tools and materials. 

2. Identify the natural shape of the plant. 

3. Cut any dead pl^nt parts back to a healthy bud or side branch using hand pruning shears. 

4. Remove any broken, diseased, or insectnnfested growth. 

5. Cut back any long growth that distracts from the natural plant form (Hgures 6-14 and 6-lS). 



EKLC 



5?rSrdiJitera^^^^^ °' '^^"'^ ^'^'^^ ^^"'"9 so the lower 

spreading evergreens. branches are not shaded. 

^' JTa knif^"^ shape the plant by cutting bacx %to W of the new growth (Figure 6-16). Use hand pruners 

^' On^lj^re^^^^^ ^^^"^^"^ °" ^''"^ ^^""^ leader to develop into a new single leader 

8. On a central leader that is too long, cut back to a lower bud. This bud will then become a new leader. 

9. Remove clippings from job site. 

10. Clean and store equipment. 9 Q O 

(continued) 
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Student Exercise 6«G (continued) 




Rgure 6-17, Pruning of spruce or pine leader. 



EVALUATION: 

1. The shrub was pruned to its natural shape 

2. All undesirable branches (crossed, broken, diseased, or insect-infested) were removed. 

3. The plant was properly shaped and thinned 

4. Ail debris was cleaned up. Tools and materials were properiy cleaned and stored 
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NAME 

STUDENT EXERCISE 6-M 
PRUNING BROAOLEAF EVERGREENS 



Broadleaf evergreens such as rhododendron, holly and boxwood need little if any pruning. The most 
important practice is the removal of spent flowers. Such removal results in greater growth cf the plant and 
production of more flower buds for the next year. However, plants which produce fruitfoilowing flowering 
Should not be pruned. The fruit should first be allowed to develop. In this exercise you will demonstrate 
your ability to prune these evergreens properly. 

MATERIALS; 

* hand pruning shears 
» knife 

PROCEDURE: 

1. Seiect and assemble the necessary tools and materials. 

2. Identify the natural growth habit of the plant. 

3. Cut any dead plant parts back to a bud or side branch using the hand shears. 

4. Remove any broken, diseased, or Insect-infeiited growth. 

5. Double check the plant variety to make sufe that removing spent flow:3rs will not destroy fruit 
production. ^ 

6. If appropriate, remove spent flowers. Snap them off with your fingers or cut them off (Figure 6-18). 

7. Carefully shape the plant if necessary. 

8. Remove clippings and debris from the work site. 

9. Clean and store equipment. 



Rgure 6-18, Removal of spent flowers from rhododendron 



EVALUATION; 

1. The shrub was pruned to its natural shape. 




2. All undesirable branches (broken, diseased, or insect-infested) were removed. 

3. Spent flowers were removed 

4. All debris was cleaned up. Tools were properiy cleaned and stored 
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NAME 

STUDENT EXERCISE 6-1 
PRUNING HEDGES 

? ^,^^"^9® requires close spacing of shrubs at planting time and a special tvpe of orunina A h^dop 

MATERIALS: 

^ hand hedge shears 

• electric hedge shears 

• hand pruning shears 

• leather gloves 

• knife 

• leaf rake 

• wooden stakes 

• string 

Safety notes on hand and electric hedge shears: 

1. Remove all foreign material from the cutting area. 

2. Make sura the equipment is in safe operating condition. 

3. Check that cutting surfaces are clean, dry, and well sharpened. 

4. Wear gloves while operating or cutting. 

5. Do not cut wire or other materials. 

PROCEDURE: 

1. Select and assemble ti,^ necessary tools and materials. 

2. Determine whether the hedge is deciduous or evergreen. 

4. Cut any dead or broken branches back to a bud or side branch. 

6. Pnjne the base wider than the top. Remove excessively wide side shoots which destroy the lines. 






Rgure 6-19. Forms of hedges pruned to insure good dense growth from top to bonom. 

(continued) 
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Student Ex«rd3« 6-< (continued) 

7: Remove clippings, stakes, and strings from the site. 
8. Clean and store all equipment and materials. 

EVALUATION: 

1. The top of the hedge is straight and even. 

2. The base of the hedge is broader than the top 

3. Excessively long branches were removed from ihe sides. 

4. All debris was cleaned up. Tools and materials were cleaned and stored. . 
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NAME 

STUDENT EXERCISE 6-J 
PRUNING ROSES 



rn°d Moom p "^"S ^° ^° ^"^^ ^^'^ ^PP^^^^ce. and to improve health . growth habits 

?emnSof l""!""? ''• ?""'='"9 roses should be pruned immediatel? after flowering trp evem 
prune rosef"'"' ^^^^^''^^ demonstraTe^our aSilfty to 

MATERIALS; 

• hand pruning shears 

• leather gloves 

S9f9ty noti^9 on hand pruning shears; 

1. Keep shears latched or closed when not in use, 

2. When in use, keep free hand away from cutting edges. 

3. Do not overstress shears by trying to cut material that is too large. 

4. Do not cut wire or other materials. 

PROCEDURE: 

1. Select and assemble the necessary tools and materials. 

.oSI f,l'e"o~XLr'' ' -3'^ «« 3«en bud poin«„g 

3. Remove all canes that are smaller in diameter than a pencil. 

4. Open up the center of the bush by removing all branches that cross through the center. 

5. Remove one of two canes which are rubbing. 

6. Remove any broken or damaged canes. 

7. Clean up all clippings from the job site. 
S. Clean and store equipment 

EVALUATION: 

1. All winter-damaged wood was cut back to live green buds 

2. All small canes were removed 

3. The center of the bush was opened up 

4. All damaged or rubbing canes were removed. ^ 

5. All clippings and debris were removed from the work site. Tools and equipment were 
cleaned and stored 

FINAL GRADE 
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NAME 

STUDENT EXERCISE 6-K 
PRUNING VINES 



Tnori in^J *° s*^'"^ 3"*^ branches, and to remove dead or damaged 

wood. Some vines grow so fast and thick that considerable pruning may be needed. Othervines need little 

SSSerty ''"'"^ vvili demonstrate your ablSty to ^ une fhese v^^^^^^^ 



MATEHiALS: 

• hand pruning shears 

• leather glovss 

• leaf rai<e 



PROCEDURE: 

1. Select and assemble the necessary tools and equipment. 

2. Cut dead, diseased, and damaged vines back to healthy wood. 

4. Prune out the top one^ird of overgrown or elongated stems. 

5. Prune pne-ttiird or more of the old mature stems that are declining in vigor. 

6. Clean up all clippings from the job site. 

7. Clean and store equipment. 

EVALUATION: 

1. All dead, damaged and diseased wood was removed 



2. The plant was pruned back to within desired boundaries. 

3. All clippings and debris were removed from the work site. All tools and equipment were cleaned and 



storea. 
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NAME - — 

STUDENT EXERCISE 6-L 
HARVESTING NURSERY STOCK 

Jdfa STo? SLilf .«?rll!S'^o1? and burlapping method. With this method plants are 

dug with soil balls attached to the root systems. The soil ball is then wrapped with burlap, in this 
exerc.se you will harvest nursery stock using the balling and buriapping method. 

IMATEHIAUS: 

• spade 

• twine 

• burlap 

• nursery pinning nails 



PROCEDURE 

1. Locate the plant to be harvested. 

2. Loosely wrap the plant wi*h twine to keep branches out of the way of diggers. 

3. Remove debris from the tup r^/f the soil directly around and under the plant. 

\oiru:;?fS?™^cit^^^ 

s'^iUmTs^a^1e e'r;"o2gh.°^ ^ °^ ^^^^^ harm the plant if the root 

toS^of The'bau""" '^""""^ P'^^^ ^° °^ '^"^•^P l°°sely around the 

7. Secure the burlap around the ball and pin with nursery pinning nails. 

8. Reach underneath the ball and cut the tap roots with a spade. 

9. Once the tap roots have been cut, tilt the ball. Then place the ball on the square of burlap 

the'baM.^'^^ °^ """^^ ^"'^ ^""'^ °^ f^^«en it around the rerraining part of 

12. Remove the ball gently from the hole. 

13. Rope the ball for additional stability during handling. 

14. Transport ball to permanent location. 

EVALUATION: 

1. Exercise was completed as directed 

2. AM materials and equipment used were cleaned and stored property 
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NAME 

STUDENT EXERCISE 6-M 
WATERING 

Watering crops is an important operation in a nursery. To be an effective nursery worker, you need an 
understanding of the various types of irrigation equipment and irrigation practices used in different 
growing situations. In this exercise you will gain some practical experience in watering crops 



MATERIALS: 

• hose 

• breakers 

• crops to be watered 
PROCEDURE: 

1. Select crops in various stages of maturity. 

2. Select appropriate watering equipment for each crop. For example, seedlings are generally watered 
with some type of fog or mist nozzie. 

3. Determine the appropriate time to water the plants by observing the soil color and appearance, by the 
weight of the container, or by touch. 

4. Water the plants. 
EVALUATION: 

1. Appropriate irrigation equipment for each crop was selected. _^ 

2. The correct time to water each crop was determined 

3. Plants were watered properiy with sufficient water applied to drain through the containers. 
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NAME 

QUIZ - CHAPTER 6 

TRUE OR FALSE 

Read eacft statement correctiy. If the statement is false, circle "F." If the statement is true, circle "T." 
T F 1. Bedding plants must be transplanted only into plastic market packs. 
T F 2. Plants must be removed from Jiffy-r's before transplanting. 

3. You should always handle seedlings by the stem, not the leaves. 

4. Watering is a very important step in transplanting. 

5. Hardening off is the process of acclimating plants to outdoor conditions. 

6. Plants set out in the field may be propagated only from cuttings. 

7. Fields must be adequately prepared before transplanting so that roots can develop properly 
in the soil. >- 1- / 

8. Plants should be planted deeply so that all air is excluded from the roots. 

9. Newly planted material must never be fertilized. 
F 10. Whips are unbranched tree shoots resulting from budded or grafted understocks of cutback 

So60 1 1 n Q s . 

11. Most nurseries stake plants only if they absolutely need it. 

12. Pruning is the selective removal of plant parts. 

13. A tree which has been "limbed up" has had its lower branches removed flush with the trunk. 
drScaHy.'^ ^^"^ "^^ growing season, the plant's food production is cut back 

F IS. When pruning, you should avoid leaving small stubs where healing may not take place. 

F 16. You should prune pines by pinching off 6 inches below the candle growth. 

T F 17, Evergreens should never be thinned out. 

T F 18. Deciduous vines never require heavy pruning or complete cutback. 

T F 19. Off-Shoot-0 is a cliemical pinching agent. 

^ ^^^^""9 °f "ewly planted stock, the soil should be allowed to dry out 

completely, 

F 21. In temperate regions harvesting usually begins immediately after the first light frost. 

T F 22. Most budding knives have a curved blade. 

T F 23. It is important to sharpen budding knives regularly. 

T F 24. Spades are the most popular hand tool for cultivation and weed control. 

T F 25. Some large nurseries find it efficient to use helicopters for spraying. 



T F 

T F 

T F 

T F 

T 
T 
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QUIZ • pd9« 2 
MULTIPLE CHOICE 

Read each item and decide which choice answers the question or completes the statement. Circle the letter of the 
correct answer. 

26. Bedding plants do best when grown in a temperature degrees lowerthan that required for 

germination. 

A. 1 to 2 C. IS to 20 

B. 5 to 10 D. 30 

27. The correct size container for a plant should be based upon: 

A. type of plant C. storage area available 

a. size to which plant will be grown d. all of the above 

28. Bedding plants should be transplanted as soon as the pair of true leaves develops. 

A. «rst C. third 

B. second D. fourth 

29. The chemical responsible for apical dominance is: 

A. a pyrethroid C. an auxin 

°- ^S^r D. vermiculite 

30. Which of the following is not a general procedure to follow in pruning any plant? 

A. Remove dead or broken branches. 

B. Remove branches which cross. 

C. Remove the central leader. 

D. Remove diseased or insect-infested branches. 

31. Rejuvenate old overgrown shrubs by: 

A. cutting them back to the ground 

B. removing the central leader 

C. lightly thinning the top 

D. snapping or cutting out dead flowers 

:}2. Spring flowering shrubs such as forsythia should be pruned: 

A. soon after flowering c. in autumn 

B. in late summer D. in mid-winter 

33. Hybrid tea roses should be pruned: 

A. before spring growth c. in later summer 

B. after spring growth D. in early autumn 

34. Plants trained to grow decoratively along a railing or trellis are called: 

A. whips C. liners 

B. bndge grafts 0. espaliers 

35. A simple rule-of-thumb for watering established field stock is to apply: 

A. 1 inch of water every day c. 1 inch of water every 10 days 

B. 1 inch of water ever/ 5 days D. 5 inches of water every week 

36. Which of the following is an advantage of balling and burlapping nursery stock? 

A. The root system is relatively undisturbed. 

B. Plants can be harvested almost any time of year. 

C Plants remain in a growing condition after harvestina 
D. All of the above. 

(continued) 
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QUIZ • pagi 1 

37. Which of the following would probably not cause a tractor to overturn? 

A. crossing a jitch 

B. keeping tractor in good mechanical condition 

C. making a shar-i turn at high speed 

D. hitting a hidden object 

38. The most commonly used espalier is the 

D 2S''SlLfP'''^°" C. tiered cordon 

B- double-U D. palmette 

39. Forsythia, lilac, mockorange and spirea need to be pruned 

R ?urinnT"JlIlH''®^°'^ flowering c. immediately after flowering 

B. dunng flowenng d. in early autumn 

40. Whi.:M of the following pruning procedures would result in a more natural plant appearance? 

t- *°PP":'9 C. thinning 

5. sheanng D ^vicking 

41. An apically dominant plant is . . . 

R nnl S.>C * '^^^P®'^. 3" evergreen shrub 

B. one which has a mam terminal D. none of the above 

42. A hedge should be pruned so that . . . 

B JSf ?o«om*ic 1°"°"^ top and bottom are equal in width 

B. the bottom is wider than the top D. none of the above 

43. Which of the following types of nursery containers would probably break most easily? 

A. mari<et packs C. day pots' 

B. plastic pots D. ^etel cans 

44. Which of the following is not an advantage of balling and burlapping? 

A. Roots are relatively undisturbed. 

B. There is less shock to the plants. 

C. Plants remain dormant after harvesting. 

D. Plants can be harvested almost any time of year. 

45. Pruning is needed to , . . 

^" losslble'^^' '° ^- ""^^^ ^" ^^^^Sreen full and bushy 

B. create a desirable shape °" accomplish all of the above 

46. A major disadvantage of using bareroot plant material is . . . 

A. It is lighter in weight than balled-and-burlapped stock 

B. Itis cheaper to ship than balled-and-burlapped stock " 

C. There is greater shock to the plant 

D. Both A and C. 

47. The proper size container for nursery stock is based on . . . 

A. the type of plant 

B. the amount of time available for transb.antina 

C. the storage area available 

D. both A and C 
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ANSWER KEY - CHAPTER 6 

K«y QuMtionSt Part 1 • page 6-3 
TRANSPLANTING 

1. Annuals should transplanted carefully so as not to damage roots. If roots are matted together they can be 
dipped in water to separate. 

Z Annuals are transplanted as soon as the first pair of true leaves develops. 

3. Annuals are grown In peat strips and pots, plastic pots, market packs. Jiffy-rs. and sometimes clay pots. 

4. To transplant liners into the field properly; 

(1) Land should be adequately prepared before transplanting. 

(2) Plants should be set at the proper depth. 

(3) Soil Should be packed around the transplants. 

(4) Transplants should be watered immediately. 

(5) Transplants should be fertilized as soon as possible. 

5. Jiffy-rs combine the functions of a pot and potting soil In one unit. The entire pellet containing the root system 
can be planted in the ground, thus avoiding transplant shock. 

6. Annuals are "hardened off" to acclimate plants to outdoor conditions. 
STAKING 

7. Nursery plants are staked so they will grow straight and. in some cases, to prevent bud blow-off. 

8. Nursery plants are tied to stakes with plastic ties or twistems. 

Key QucstionSt Part 2 - page 6-4 
PRUNING 

1. ApicaJ dommanco refers to a condition in which an auxin (chemical or hormone) prevents the growth of buds 
below the apical (tip) bud. When the apical bud Is refnoved. plants will branch. 

2. Shade trees should have removed from them aiiy branches which interfere with foot or vehicle traffic. Tops 
should be thinned to provide intemaJ branches with light. The central leader is generally nof cut. When possible 
two small cuts are made, followed by a large cut. 

3. Deciduous shrubs should be thinned by cutting back branches selectively. Generally they are pruned shortly 
after flowering. 

4. Narrowleaf evergreens are cut back in eariy spring prior to growth. Pines are pruned by pinching off in the middle 
of the candle growth. Thinning is needed occasionally. 

5. Relatively little pru;iing Is necessary with broadleaf evergreens. 

6. Rose canes are cut back as little as necessary, generally before spri.ng growth. Climbers are pruned after 
flowering. 

7. An espalier Is a plant ' -ained to grow decoratively along a railing or trellis. 

Key Questions, Part 3 • page 6-5 
IRRIGATION 

1. Irrigation is the practice of providing supplemental water to plants. 

2. Sprinkler Irrigation is most often used by nursery operators. 

3. Apply one Inch of water every ten days. 

4. Different types of nozzles are used to watercontainer stock. Alsa since there is less soil in containers, plants must 
be watered more frequently. 

(continued) 
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Answers (continued) 
HARVESTING 

5. Bareroot stock is generally harvested mechanically, then tied in bundles. 

6. Advantages of B & B plants include: 

(1) The root system is relatively undisturbed. 

(2) Plants can be harvested almost any time of the year. 

(3) Plants remain in growing condition after harvesting 

(4) There is less shock to plants at transplant time. 

Key Questions, Part 4 - page 6-6 
TOOLS AND EQUIPMENT 

lUnS SmvatS t;i.ir?hS^"2d%''padJ^^^^ ''"^'"^ ^^^'^^ knives, .and prur,ing shears, hoes. 

Sng VoTiT '"'"^ ^""^ ^^^^^'^ "^ed p/imari/y for lifting and 

Jdlzie? b^^de'Yn? mo^g Tn"!,:'' '^""''"S" '^^'"^'"S. -owing! shredding, spraying, aerating, using 

4. Tractor safety is important because a tractor can be dangerous when not used property. 

5. Accidsnts with tractors can be avoided by: 

m possible, when stuck in a hole or soft spot 

(2) Avoiding steep banks. 

(3) Keeping the drawbar at the recommended height 

(4 Dnving slowly when vision is limited or when on rough ground. 

(5) Slowing down before turning. yiwuuu. 

(6) Staying alert when driving on the highway 

(10) Keeping the tractor in good mechanical condition. 
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True or FaJse - page 6-33 



1. 


/alse 


14. 


true 


2. 


false 


15. 


true 


3. 


false 


16. 


false 


4. 


true 


17. 


false 


5. 


true 


18. 


false 


6. 


false 


19. 


true 


7. 


true 


20. 


true 


8. 


false 


21. 


true 


9. 


false 


22. 


true 


10. 


true 


23. 


true 


11. 


true 


24. 


false 


12. 


true 


25. 


true 


13. 


true 







Multiple Choice - 


page 6-34 


26. B 


37. B 


P7. D 


38. B 


28. A 


39. C 


29. C 


40. C 


30. C 


41. S 


31. A 


42. S 


32. A 


43. C 


33. A 


44. C 


34. D 


45. 0 


35. C 


46. C 


36. D 


47. 0 



Terms to Remember, Part 1 - page 6-7 



1. leggy 

2. apical dominance 

3. espalier 

4. hone 

5. oilstone 

6. transplant 



7. shovel 

8. spade 

9. hybrid tea 

10. seeding 

11. annual 

12. liner 



Terms to Remember, Part 2 - page 6-8 



1. limbing up 

2. perennial 

3. arborist 

4. lining out 

5. auxin 

6. bedding plant 



7. cane 

8. leader 

9. hardening off 

10. grandiflora 

11. Jiffy-7 

12. mechanization 

(continued) 
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Answers (continued) 

Crossword Puzzis 6 - page 6-1 1 



ACROSS 

5. perennial 

8. burlap 

9. liner 
10. auxin 
13. hybrid 

15. arborist 

16. transplant 

18. shovel 

19. cane 

20. annual 

22. espalier 

23. floribunda 

24. oilstone 



DOWN 

1. bedding plants 

2. leader 

3. leggy 

4. mechanization 

6. bareroot 

7. tractor 

11. deciduous 

12. flat 

14. photosynthesis 
17. seeding 

20. apical 

21. spade 
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GtOSSAfiy. Chapters 
annual - a plant that completes its life cycle in one year. 

h«'^« : ^P'"^' ^^'^ 3 chemical hormone (auxin) to be produced in the plant This 

r< no ® °^ ^""^^ theapical bud. When theap cal bud ifremov^ thehorm^^^^^ 

IS no longer present, and the side buds will grow. aremovea. menormone 

arboriat - a specialist in the care and maintenance of trees, 
auxin - a chemical growth hormone found in plants. 

can* - a rose stem 

dadduoua - trees or shrubs which shed their leaves during the dormant (winter) season. 
Mpaliar - a method of training plants to grow decoratively along a railing, trellis, or wall, 
flat - a tray for carrying plants. 

hardening off - a process of acclimating plants to outdoor conditions. 

hona - a stone used for sharpening knives, etc.; or to shaipen a knife. 

hybrid taa - a type of rose plant with large single flowers borne on long stems. 

- a compressed peat pellet wh.ch combines the functions of a pot and potting soil in one unit, 
icaditr - the terminal or primary shoot of a plant, 
leggy - spindly or elongated growth. 

flnib«dMjp . the process oi removing lateral tree branches that have sprouted near the ground, 

liners - young plants grown in rows in the field. 

lining out - placing young plants in rows in the field. 

mtchanizatlon - the process of replacing human lator with equipment 

oilstone - a whetstone used with oil to hone (sharpen) tools. 

a^rSizVmVs' p"^^^^^^^^ '° '"^ '''' ^° ^''"^^tes. the tops may die. but the roots 

saading - sowing seed. 

shoval - a long-handled scooplike implement used to lift and throw soil. 

spad. - a digr'ng tool, heavier than a shovel, adapted for being pushed into the ground with the foot 
transplant - the process of shifting a plant from one container or location to another. 
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NARRATIVES FOR TRANSPARENCY MASTERS - Chapter 6 
T6-1 (Student Manual, pages 126-127) 

can bo transplanted into a wide variety of containers. Most nursery operators prefer 
conta ners made cf lightweight plastic or molded peat; These containers are sold with the p'ants so the 
container price is included in the plant price. p anis, so ine 

QuasUon: Why aren't many bedding plants marketed in clay pots? 



T6-2 (Student Manual, page 1 27) 

Regardles? of whether the plant to be grown in a container is a seedling or a rooted cutting (liner) the 
ransplantii g process is similar. Place the soil mix directly into the can and fill it about 2/3 f ull To r^movl 

?m ^Jn^L^?T^l !Ji°J' "J"! k"^ between spread fingers. Turn it upside do«n and strike the pot 
nm against the edge of the bench to loosen and remove the plant. 

QumtlofK How do you determine the correct size container to use? 



T6-3 (Student Manual, page 132) 



The apical or tip bud of a plant causes an auxin (chemical hormone) to be produced in the plant This 
auxin prevents the growth of the buds below the apical bgd. When the apical b°d is pmneS the auxin is no 
longer present in the stem and the lateral buds then begin to grow. nruneu, me auxin is no 



T6-4 (Student Manual, page 134) 

Thiis figure illustrates the proper cutting technique to use when pruning plants. 



T6-;: (Student Manual, page 134) 

If possible, make two small cuts followed by one large cut when removing limbs over 4 inches in diameter. 
Qu9atlon: Why should you make three cuts when pruning large limbs? 



T6-6 (Student Manual, pages 134-135) 

m^^Ilf "i^Kil^ ^'""P'^ ^""^ ^^'^^ '°P- important to thin out the plant by cutting back 

the branches selectively. Cut eft these branches where they are attached tc the trunk or mam siem 

Quntlon: Why shouldn't you simply trim back the top"? 



T6-7 (Student Manual, page 135) 

wfrner^SiD^Jf nShrwH^.^h"''^^'?^ deciduous Shrubs you can cut them back to the ground in late 
winter. Examples of shrubs which can be pruned m this way are forsythia. lilac, mockorange. and spirsa. 

Quntlon: Why is winter the recommended time for-this procedure? 



6-41 

Narrative for Tnmapar#n cy Masters (continued) 
T6-8 (Student Manvnl, page 135) 

OuMtfon: When should shrubs such as firethorn be pruned? 



T6-9 (Student Manual, page 135) 

m/kh? """"" "^^^ •h*r 'lowers remcvM (o insure flowering me 



T6^»10 (Student Manual, page 136) 

Yearly pruning is needed to maintain a ccmpact habit in narrowleaf everareens Cut hacv % to -a o* fho 



. 8-11 f Student Manual, pages 136-137) 



Dead, broken, and diseased or insect-infested canes should be removed Also remove canes which rro« 
or rum the shape of the plant. Cut oack the remaining canes as little asnecessar^ oT^^ZS iSn 

When should you prune hybrid tea roses? Floribundas and grandifloras? Climbers? 



T8-12 (Student Manual, page 137) 



T8-13 (Student Manual, page 137) 

Qu^Mtlonx When should hedges be pruned? How often? 



T6-14 (Student Manual, page 137) 

moTe°JLTy' -o'spnt'"'*^ ^"""S- ^'^^ ^ narrcw-angle attachment are 



T6-15 (Student Manual, page 138) 
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NamthTM for Tfansparency Masters (continued) 
T5-16 (Student Manual, page 141) 

'^llnt"Jl''n'nlTM^?"^!^T°^ "^^"^ ""^se^y operators who have a lot of container- 

grown stock. One end of a plastic tube is attached to a special hose and the other end is inserted in each 
individual container. When the water is turned on. each container rece ves water 



T8-17 (Student Manual, page 141) 

A dribble ring is often used in nursery cans and large pots to insure even waterinn Thit ev/etom hac 
advantages over sprinkler irrigation in lower water consCmptSn and Vs^ ^aTer r"n^ ' 
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T6-1 

Containers 




Jiffy-7 
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Transplanting Liners into Containers 




Prune long roots Remove shoulders 



v. 
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The Effect of Apical Dominance — 
before and after removal of apical bud 
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6-4S 



Proper Cutting Technique 




6-46 



T6-5 
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T6-6 



Light shaded branches and dotted lines show how deciduous 
shrubs are thinned. 
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TS-7 



To rejuvenate an overgrown or unhealthy deciduous shrub, cut 
completely back to the soil in late winter. 
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T6-8 



Prune firethorn without eliminating last year's fruits plus flowers 
and fruits for the next year. 




310 

6-SO 



Carefully snap or cut out dead flowers of rhododendron. 




320 



T5-10 



Cut back to Vi of previous year's growth on narrow uprights. On 
pyramidal plants, cut back just enough to maintain compact 
growth. 




T6-11 



Cut back canes cf roses not damaged by winter to 18 to 25 inches 
or to a fieight in balance with other plants. 
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T6-12 



Prune climbing roses by removing dead canes and non-prolific, 
old canes. Keep in bounds by cutting back long, trailing canes. 
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6-34 



T6-13 
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6-S5 



T6-14 



A branch with a narrow-angle attachment is more likely to split. 
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T5-15 



Espalier Patterns 



"~r~ 

Cordon 



t 



Double Cordon 



Tiered Cordon 



T ^ 

U Double-U 

(most common) 




Palmette 
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1 



Individual Plastic Tubes Secured 
to Containers for Watering 




nibble Ring Used for Nursery Cans 
and Large Pots 




328 
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CHAPTER 7 

CONTROLLING PESTS 

PERFORMANCE CHECK LIST 

1. Differentiate between harmful and beneficial insects. 

2. Identify the major body parts of an insect 

3. Differentiate between chewir, j and piercing-sucking mouthparts in insects. 

4. Describe the four types of metamorphosis tal<ing place in insect development. 

5. Explain how l<nowing insect life cycles can help nursery workers. 

6. Recognize the damaging stage of some insect pests. 

7. List five ways insects can be controlled. 

8. Describe the process for introducing a new chemical. 

9. List the three steps used in controlling insects and related pests. 

10. DJfferefltiate between disease susceptibility and disease resistance in plants. 

11. Identify common plant diseases caused by bacteria. 

12. Describe the reproductive and plant-damaging processes of fungi. 

13. Differentiate between viruses and mycoplasmas. 

14. Describa the reproductive cycle of nematodes. 

15. Explain the difference between pathogenic and non-pathogenic diseases in plants. 

16. List four steps for controlling plant diseaser. 

17. Demonstrate the process for mailing a plant disease specimen to a plant disease clinic. 

18. Use a trouble-shooting key for ornamental tree diseases. 

t9. Use plant disease references for obtaining control recommendations for specific diseases. 

20. Describe the damage done to nursery stock by rabbits. • 

21. Describe the damage done to nursery stock by deer. 

22. Describe the damage dono to nursery stock by mice and rats. 

23. Controj animal pests in a nursery. 

24. Describe the three major steps in a weed control program 

25. Use physical methods to control weeds. 

26. Differentiate between selective and nonselective herbicides. 

27. Differentiate between contact and translocated herbicides. 

28. Explain why timing is important when applying herbicides for weed control. 

29. Use appropriate measures for cleaning and storing herbicide application equipment. 

30. Describe situations where soil fumigation or pasteurization might be advisable. 

31. Differentiate among stomach, contact, and systemic poisons. 

32. Differential^ among insecticides, miticides. nematocides. fungicides, and rodenticides. 

7-1 

32^ 
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33. Demonstrate the proper steps to follow when selecting a pesticide. 

34. Demonstrate precautions to be taken when handling and mixing pesticides. 

35. Demonstrate precautions to be taken when applying pesticides. 

36. Demonstrate the proper procedure for disposing of surplus pesticides and containers. 

37. Demonstrate the proper procedure for storing pesticides. 

SUGGESTED LEARNING ACTIVITIES 
™plr eonTott. '° !=•»• «™3» "'J recommend the 

SS'.nrdon ?, a So^S^p'SL'S",?' °" '^^ ^-^^ newspapers 

'•r\=^-',^„"n?r;sip*4^^^^^^^^ 

^ elch''JUS;"'^ '° °' '"'"'"'P^™- IO<>"«<V the type of tiamage caused by 

%^is^;i.';^s°'Sprani?n:;2:?:d'°,i;s,";"^ 

S^dSr,"4''d!,S,?v!^a°Kar^"^ Olscuss now 

Sei^ti cS?;?;;rn?:" c^TeTodT '° °" 
pt,:s^ aVd^Sc°o'nKrp?.r£^ss'S' °' ™ 

fTSZ.1Z!'SSZf^''ii by^th. Ooopera«,e Extension Sendee, T., Onio State University. 
lanScape.'"" =*'*="^ "'"^'^ ""«l"»rs. and amas of the school 

13. Develop a program of preventive spraying for pests found In the greenhouse. 

14. Take a field trip to a local arboretum or park to observe plants and pests. 

SAMPU INTEBEST APPROACH 

<>'y^%llnA"!^^'^Za^^y?"^^^^ "J, '"T'' °' -^vould you 

like this oner ' all of a nursery operator's plants were damaged 

tr.a?fte*e»STr2ble,^"?3??ow'';r™"''7!°.^^^^^ < 

er!c '^'^^ 
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NAME 

KEY QUESTIONS FOR CHAPTER 7 
PARTI 

Insscts and Related Pests 

1. What is a. pest? (page 151) 



2. What is the study of insects called? (page 152) 



3. Are all insects harmful? (page 152) 



4. List the major parts of an insect's body, (page 152) 

(1) 

(2) ^ 

(3) 

5. Why is it important to know what kind of mouthparts an insect has? (page 153) 



6. What is metamorphosis? (page 153) 



7. Why is it important for nursery operators to understand something about insect life cycles? (page 1 53) 



1. Name 5 of the harmful insects which commonly infest nursery crops, (pages 157-164) 



Insect and Mite Control 

9. What is a pesticide? (page 165) 



10. What is biological control? (page 164) 
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(continued) 
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K«y QuMtiona, Part 1 (continued) 

11. What is cultural control? (page 165) 



12. Ust 6 steps followed in scraenirig and testing pesticides, (page 165) 
(1) 

(2) 
(3) 
(4) 
(S) 
(6) 
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NAME 



PART 2 



Plant OlMascs 



1. List the 7 steps in a successful control or management program for plant diseases, (page 167) 
(1) 



(2) 



(3) 

(4) 

(5) 

(6) 

(7) 



2. List 4 organisms that cause plant diseases, (pages 167-171) 

.(3) 

(2) 



.(4). 



3. What are the symptoms of fireblight on ornamentals? (page 168) 




4. What are the symptoms of scab on ornamental crabapples? (page 169) 




5. What is iron chlorosis and how can it be prevented? (pages 171-172) 



6. Ust four general types of control for plant diseases, (page 174) 



333 
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NAME 

PART 3 

Other Pests 

1, How do rabbits damage nursery crops? (page 178) 



2. How do deer damage nursery crops? (page 179) 



3. How do mice and rats damage nursery crops? (pages 179-180) 



4, How can animal pests be controlled in the nursery? (page 1 



80) 
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NAME 



PART 4 



WMd Control 

1. What i3 a weed? (page 183) 



2. How does a selective herbicide differ from a nonselective herbicide? (page 184) 



3. How does a contact herbicide differ from a translocated herbicide? (page 184) 




4. How does a preemergence herbicide differ from a postemergence herbicide? (page 184) 




5. What is a fumigant? (page 184) 



a. Ust 6 items to consider before applying a herbicide, (pages 188-189) 
(1) 
(2) 




7. What are surfactants and why are they used? (page 1 



89) 



a. What are adjuvants and why are they used? (page 1 



90) 



9. Why is it important to clean and store sprayers properly? (page 1 



90) 
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NAME 



PARTS 

Sate Um of Pesticides 

1. What is the difference between an insecticide and a pesticide? (page 191) 



2. Ust the 9 steps to foi.'ow when handling and mixing pesticides, (pages 192-193) 
(1) 



(2) 
(3) 
(4) 
(S) 



(6) __. 

(7) — 

(8) 

(9) 



3. Ust the 11 steps to follow when applying pesticides, (pages 193-194) 
(1) 



(2) 
(3) 
(4) 

(5) , 

(6) . 

(7) . 

(8) . 

(9) . 
(10) 
(11) 



4. Ust the a steps to follow when disposing of surplus pesticides and containers, (page 194) 
(1) 



(2) 
(3) 
(4) 



(continued) 
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K«y Questions, Part 5 (continued) 

(5) . 

(6) 

(7) 

(8) — 

5. Ust the 5 steps to follow when storing pesticides, (page 194) 

(1) 

(2) . 

(3) 

(4) 

(5) ^ 



337 



NAME 



TERMS TO REMEMBER - Chapter 7 
PABT1 



\7y"'ou''neS^^^^^ ^^^^^ ^" each blank with th. 

ppropnace woro. IT you need help, refer to the pages (given jn parentheses) in Chapter 7 of The Nursery Worker, 



Technical VocabuJary 



adjuvant 

biological control 
calibrate 

contact herbicide 
dormant 
entomology 
grub 

herbicide 



mycoplasma 

nematode 

nymph 

plant pathology 
preplant herbicide 
surfactant 
weed 



^ (page^lS)^ especially if it competes with desired varieties. 

2. Any substance that, when dissolved in water, reduces the surface 
tension between it and another liquid, (page 189) 

3. A herbicide applied to eliminate problem weeds before plantina 
the crop, (page 184) ^ ^ 

4. A tiny worm-like organism which is sometimes parasitic on plants, 
(page 171) 

5. A pesticide which kills weeds or other plants, (pages 183-184) 
8. The study of insects, (page 152) 



fpij|^184)® "^^'^^ "^^^^ P'^"^ ^P°" contact. 

JnJT%T!^^' ^^^^ change the graduation of a sprayer. 

'page loS) 



" ^* ^S®"* pre>^ent two pesticides from 

separating when combined in a sprayer, (page 190) 

. 10. Controlling pests without the use of chemicals, (page 164) 

.11. The study of plant diseases, (page 174) 

. 12. Not in active growing condition, (pages 154-155) 

. 13. The lan/ai stage of some insects, (page 152) 

SSs^'iage'l?!?' "'"^ responsible for certain plant 
(Page°r54^ °^ ^" ^^^^ undergoes incomplete metamorphosis. 
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NAME 

TERMS TO REMEMBER • Chapter 7 
PART 2 

Match each term from the technical vocabulary list below with its correct definition. Hll in each blank with the 
appropriate word. If you need help, refer to the pages (given in parentheses) in Chapter 7 of The Nursery Worker. 



Technic;.'' Voealiulary 


bacteria 


quarantine 


band application 


rodenticide 


broadcast application 


selective herbicide 


cambium 


systemic poison 


compatibility agent 


translocated herbicide 


necrosis 


viable 


pasteurize 


viruses 


pupa 





. 1. An adjuvant used*to prevent two pesticides from separating in a 
sprayer, (page 190) 

. 2- Isoletion to prevent the spread of infection, (page 174) 

. 3. Minute organisms frequently causing disease, (page 167) 

4. Infective agents which can cause disease, (page 171) 

5. The layer of tissue between the inner bark (phloem) and the wood 
(xylem) that produces all secondary growth in plants, (page 178) 

6. The death of plant cells in a living plant, (glossary) 

7. Capable of germination or growth, (glossary) • 

8. Herbicide which moves within the plant and kills all parts of it. 
(page 184) 

9. A poison which is absorbed directly into the plant and translocated 
to plant parts above the ground, (page 192) 

10. Application of pesticide In bands along rows of plants, (page 185) 

11. A herbicide which will kill certain plants with little or no damage to 
others, (page 184) 

12. A pesticide that kills rodents, (page 192) 

13. An insect in a nonfeeding. usually immobile, transformation 
stage, (page 154) 

14. To expose to a high temperature In order to destroy certain 
microorganisms, (page 191) 

15. Application of a pesticide or fertilizer spread randomly over the 
field, (glossary) 
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NAME 

TERMS TO REMEMBER - Chapter 7 
PARTS 



Technical VocabuJaiy 



chlorosis 
contact poison 
defoliation 

emulsifiable conc8ntr?t3 

fumigant 

fungi 

gall 



girdle 
larva 

metamorphosis 
mycelium 

nonselective herbicide 
parasite 



^ ^' (SgJ^I^^ '^^''^^ "^^^ ^ '^"^^ chlorophyll development. 

- 2. An abnormal growth of plant tissue around eggs or larvae of an 

insect parasite, (page 160) 

" ^' ?se°7pag^189^ usually diluted with water or oil before 

" J^^ '"ITf^"^' wingless feeding stage of certain insects, 
(page 154) 

- 5. A pest or organism that lives upon another organism, (page 169) 

- 6. The process of losing leaves, (glossary) 

- 7. Microscopic plant organisms responsible for certain plant 

diseases, (page 169) 

. 8. A gaseous chemical used to kill pests, (page 191) 
. 9. A poison which kills upon contact, (pages 184, 192) 

^ l!l^t"lTo? ^ ^^"P around a tree trunk or branch, 

(page 1 /o) 

12. The fine threadlike growth of a fungus, (page 169) 

!JI'n<.«f!i>u® ^^"^^ destroys or prevents growth of plant life in 
general without regard to species, (page 184) 
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NAME 



LETTER MAZE 7 



'^'y across, down, or diagonally. When yo. 



X J 

C P 

N K 

B X 



U 
G 
T 
Q 
E 
C 
J 
M 
H 
F' 
S 
E 
G 

F 
J 

F 

S 

K 

H 

A 

F 

V 

0 

G 

0 

M 



0 
Q 
Y 
H 
F 
E 
Z 
X 

N U 



R 
C 
A 
L 
I 
8 
R 
A 
T 
E 

M N 
S 8 



Z 
T 
J 
U 
Q 
G 



H N 

T 0 

M 8 

K 0 



PJNAQIOTP 

V 
W 
Z 
0 
A 



L W V I Y M 0 X 
JR8J«^£8Q 
AUXVRTGU 
RJW8AA30 



J F Q Z 
A W Z X 
N '8 0 
Y H 8 
I M H 
0 I 
U X 
Z 8 



J 
• F 
L 
X 
Y 
L 



K 0 X 

H R A 

P D 

H N H 

0 C Y 
S E H 

1 P 8 



Y X 
V S X 
C 
I 

SAW 
C S 0 



R 
J 



T 
X 



8 L W 



F 
P 
U 
T 
0 

S S M R 



U M H 

0 E C F A U Q 
C h H V 



G G E 

0 E N Q 

C E E S 

E D M F E N 



Y N 
C Q 



T E 

C P 

P H Z 

G F Q y E 

G W J U F 

0 0 L H E 
Z Q Q R p 

J W Y M I 
F C S Y X 
LWJCNH8AV 
QXSQTINTW 
QUCLF^^ROR 
LSGQHUUDQMTY 
BVSKEDHEKYQF 
UNGIRFXIDG 
SDD08DPIGF 
YQKUIAHUMA8 
LPJCCPHFZKN 
VAXHI OUHHLR 

PCQTDVVPFAW 
T A F A P 



L 

r 
u 



c 
u 



w 

F 
C 
P 
I 
L 
J 

8 H 
J I 
0 L 
E A 
Y J 



F R 



8 H 
F M 



Q 

E 

F 

J 

K 

U 

J 

0 

Z 

X 



0 F Q 0 
Y P N 0 
8 T S R 
J Q M M 
M P P A 
C Q M N 



T R 

V G 

J I 

J K 

I A 



8 A 

U V 

E V A 8 



C T 
R J 



C 
Z 



L M 
I 
A 



A T 
S N 



8 Y Y U 
G S 



S X A G S C 
0 P T P N R 
R I Z U G T 



0 S 0 
N S I 
E A I 
R 



P A 



S 
Y 



8 
0 
K 
R 
T 
C 



U 

c 

0 
H 

z 



Y 
Z 
R 
T 

M L 
T M J 
K V R 
M J M 
8 C P 
E N T 



A 
0 
0 

2 C Z 
U M B C 
F 8 N N 
S C 
0 Z 



F A 
0 r 
P 
E 
Q 
I 
C 



S 

z 
s 

T 
E 



EZ2SATCW 



Z 
0 

0 M 0 
L E A X 2 W 
C J C S N Z 



C 
0 
K 
C 

L H 
K P 

8 8 0 T M 
0 T A X Q 
8 R V U J 
V 
F 
S 
G 
L 
Y 



I I 
0 S 



J P 

B M 

D C 

E E 

0 G 

G J 

M X H 



C 
E 
0 
E 
M 
C 
T 
E 
R 
N 
L 
S 
2 
S 
G 
X 
T 
0 
C 
P 
Q 
0 
C 
Y 
U 
H 



M 
R 



N 
L 

X 

u 
u 
c 

A 



H H N 
2 A Q 
W X 
K 
H 
I 
U 
X 
N 
Y 
S 



c 

0 

2 
T 
0 



2 
L 
0 
K 
J 
S 
T 
P 
H 

0 
I 

N 

Y 

M 

P 

H 

G 

I 



B 
0 
E 

Q 
0 
A 



T F V 
JEN 
R W V 
K A 

V K 
E F 

V N N 
M V 2 
E L 
L H 
B L 

U U N 
A 0 E 



W M M H 



•F 
2 
Q 
F 
L 
A 
K 
H 
I 



I 
K 
S 
H 
K 
S 
V 
Q 
E 

W X u 
C B 0 
J Y 



Q 
C 
E 
0 
T 
T 
C 
E 
Y 



A 

N 
U 
I 
U 
E 
0 
K 
Q 
Q 
R 
U I 



J 
T 
M 
F 
Q 
N 
J 
X 
K 
A 
J 
U 
J 
P 
0 
Y 
0 
F 



I 
E 
L 
T 
S 
J 



S 
2 
E 
X 
Y 
Q 
U 

V 



D 

A 

£ 

Q 

0 

T 

R 

K 

H 

M 

F 
X 
L 
C 
C 



M B B 



E 
G 



H J N 



S 
J 
I 
R 
2 
K 
Q 
M B 
P B 
L Q 



F 
Q 
S 
I 
X 

Q 



Y 

0 

Y 

E 

2 

I 

Q 

E 

A 

2 

R 

K 

I 

A 



ADJUVANT 

BACTERIA 

CALIBRATE 

CAMBIUM 

CHLOROSIS 

DEFOLIATION 

DORMANT 

ENTOMOLOGY 

FUMIGANT 

FUNGI 

GALL 

GRUB 

HERBICIDE 

LARVA 

METAMORPHOSIS 



MYCELIUM 

MYCOPLASMA 

NECROSIS 

NEMATODE 

NYMPH 

PARASITE 

PASTEURIZE 

PUPA 

QUARANTINE 

RODENTICIDE 

SURFACTANT 

SYSTEMIC 

VIABLE 

VIRUS 

WEED 
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Crossvvord Puzzle 7 - Oum 
ACROSS Out 

1. Treatment made after the crop is planted but 
before it emerges from the ground, (page 184) 

6. The study of insects, (page 152) 

7. filaments formed by fungi, (page 

9- A . variety is tolerant of adverse 

conditions, (page 167) 

1- A herbicide destroys all plants with 

which it comes in contact (page 184) 

14. A thick, wormlike larva of a beetle, (page 152) 

17. An organism that lives on or within another 
organism (host), (page 169) 

19. Capable of germination or growth, (glossary) 

21. control is one method of controlling 

pests without the use of pesticides, (page 164) 

22. Adjust a sprayer, (page 189) 

23. Removal of leaves, (glossary) 



DOWN Clues 

1 . Plant ^ , is the study of plant diseases 

(page 174) 

2. A chemical which kills nematodes, (page 192) 

3. The layer of actively dividing cells In woody 
plants, (page 178) 

4. A chemical which kills pests, (page 191) 

5. An unwanted or harmful organism, (page 1S1) 

8. A herbicide kills all parts of a plant 

that it touches, (page 184) 

10. A change in form or structure as in insects, 
(page 153) 

12. A material added to pesticides to make them 
spread or disperse more effectively, (page 189) 

. 13. The plant pest which causes diseases such as 
aster yellows, (page 171) 

15. Isolation to prevent the spread of pests or 
disea:&e. (page 174) 

16. The death of plant ceils, (glossary) 

18. To remove a strip of bark from a trunk or 
branch resulting in plant death, (page 178) 

20. An abnormal growth of plant tissue, (page 1 60) 
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NAME 



CROSSWORD PUZZLE 7 

N^^%"wo°^.°'' "'^ ""^'"S "-<^ ^«'P. refer to me page, (given in parentheses) in The 
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NAME 

STUDENT EXERCISE T-A 
USING HEFEBENCES ON INSECTS 
The aim of this exercise is to familiarize students with references on insects. 
MATERIALS; 

• any insect reference books found in the school library or on the nursery reference shelf. 
PROCEDURE: 

fl^^''U^Trnm®^^^ r^"" ^® ?I 'PS^^.^ound in Ohio nurseries {Student Manual. Table 7-1 pages 
rS^rS}. references obtain the information to fill in the blanks below. You may reword the 

reference to make your report brief but meaningful. ^ rewora tne 



1 . a. Name of insect 



b. Description of insect 



c. Type of damage done to host 

d. Life cycle 



e. Damaging stage 

f. Overwintering stage 

g. Any unique qualities pertaining to the insect 



2. a. Name of Insect - 

b. Description of insect 



c. Type of damage done to host 



d; Life cycle 



e. Damaging stage 

f. Overwintering stage 

g. Any unique qualities pertaining to the insect 



344 



(continued) 



Student Exercise 7-A (continued) 

3. a. Name of insect 

b. Description of insect 

c. Type of damage done to host 

d. Life cycle 



e. Damaging stage , 

f. Overwintering stage 

g. Any unique qualities pertaining to the insect 



EVALUATION: 

The exercise was completed accurately 

RNAL GRADE 
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NAME 

STUDENT EXERCISE 7-B 
USING REFERENCES ON PEST CONTROL 

Using appropriate literature, students wil! be able to determine recommendations for controlling pests. 
MATERIALS: 

• copy of Ohio Cooperative Extension Bulletin 504 or 

• similar references listing specific control measures for nursery pests 
PROCEDURE: 

LTt'r,r!i°''°*i"^; ''^ recommendations for the pest found on the host indicated. 

Select only two pesticides for each pest if more than one is recommended. 



Host 


P«at 




R«commtnd«d 
Ptstlcidt 


FormuJatJon 


Amount to Add 
to 100 GaJ. Water 


When to 
Treat 


Yew 


Retch er scale 


1. 
2. 










Juniper 


Bagworm 


2. 










Birch 


Birch leaf miner 


1. 
2. 










Pine 


Pine bark aphid 


1. 
2. 











Azalea Black vine 1. 

weevil 

2. 



EVALUATION: 

The chart was completed accurately. 



FINAL GRADE 
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NAME . 

STUDENT EXERCISE 7-C 
USING REFERENCES ON DISEASE CONTROL IN PLANTS 

dlse?se''''°''''' ^^'^ *° ^^^^^'"'■"^ recommendations for controlling plant 

MATERIALS: 

• plant disease references 

• bulletins from your state's Cooperative Extension Service 
PROCEDURE 



PLANT DISEASES 



Dls«0S« 


1 Symptoms 


1 fl»comm<nd»d Control 




• 





EVALUATION: 

The cliart was completed accurately 

FINAL GRADE 
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NAME 

STUDENT EXERCISE 7-D 

IDENTIFYING INSECTS AND RELATED PESTS IN THE NURSERY 

Ih!!f ^n«t? M '^^^ pests destroy the quality of nursery crops. Unfortunately, no nursery is totally free of 
these pests. Nursery employees are often faced with the job of controlling pests. However treatment can 

re^a!L plst^s^^ '"^ ^'^'^ ^° these rnsec?slnS 

MATERIALS: 

• references - books and/or extension publications 

• access to the nursery area 

• 12-inch ruler 

• sharp #2 pencil with eraser 

• student notebook 

PROCEDURE: 

1. Go into the nursery with your notebook, pencil, and this exercise. List all the major crops currently 
. being grown there. (Examples: taxus. juniper, maple, etc.) Ust these plants fnThTfoS?w?nrbTank^ 



(1) 
(2) 
(3) 
(4) 
(S) 
(6) 



2. Return to the classroom after you have identified and listed the major crops. 

^' IZS'Thl^h com^^^^^ "d'^^'^J * ^''^^e^ences to identify the insects and similar 

fo??ach majo? croryouS^ -nformation by constructing a chart (Rgure 7-1 ) 

on yiurThfrt* '''""^ '^-^P^""^^ ^^ssociated with each type of pest. Record this information 
Example: 



ERIC 



CROP 



Pest ^caJ<- 



Visible Plant Symptoms 3m^// .^^^./^f^^ 'u^h^ -h...^. 



Pest b A J fl r 



Visible Plant Symptoms •sac/r/l tefc s f rt^^Lfur^f a 44x«>)t>tft £. 



rarr\ 



Rgur* 7-1. Sample plant symptom chart 
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(continued) 



Studtnt Extrds« 7-0 (continued) 
EVALUATION: 

1. All major crops grown in the nursery were listed. ^ 

2. The common insects and similar pests associated with each crop were listed. 

3. The plant symptoms associated with each insect or pest were listed 

PINAL 
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NAME 

STUDENT EXERCISE 7-E 
IDENTIFYING DISEASE PROBLEMS IN THE NURSERY 

Good management and sanitation are essential for controlling plant disease in the nursery. However, 
weather conditions or a combinatiorr of environmental conditions can result in disease problems. Your 
ability to recognize diseases and react quickly will increase the chances of crop survival. Therefore, you 
should be able to. identify common diseases and plant symptcms associated with them. 

MATERIALS: 

• references on plant disease 

• access to the nursery growing area 

• 12Hnch ruler 

• sharp #2 pencil with eraser 

• student notebook 

PROCEDURE: 

1 . Go into the nursery with your notebook, pencil, and this exercise. Identify all the major crops currently 
being grown there. List these crops in the spaces below. 



(1) 
(2) 
(3) 
(4) 
(S) 
(6) 



2. For each major crop being grown in the nursery, use the references to: 

A. Identify the diseases which commonly attack these crops (whether or not they are present in the 
nursery). . 

B. List the viisible plant symptoms associated with each type of disease. Record your information in a 
chart like that in Rgure 7-2. Make sure there is room on your chart for each major crop you have listed. 
Remember, list the diseases described in the references. The plants in our nursery may be completely 
disease-free. 



CROP 



Disease 



Visible Plant Symptoms 



Disease 



Visible Plant Symptoms 



Rgure 7-2. Sample plant symptom chart 



(continued) 
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^ Studtnt E^r^dnm 7-€ (continued) 

3. using references, record your answers to these questions in the blanks provided. 



A. Wfjat is a plant disease? 




B. Name three living organisms which 



can cause plant diV^ase. 



C. Ust three environmental factors (or conditions) which may lead to disease 



problems in the nursery. 




D. Why is sanitation an important part of disease control? 



EVALUATION: 

1. All major crops grown in the nursery were listed. 

2. Common disease problems associated with each crop were listed. 

3. Plant symptoms associated with each disease problem were listed. 

4. All requested information was supplied neatly and accurately 
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NAME 

STUDENT EXERCISE 7-F 
READING PESTICIDE LABELS 



Applying pesticides 3a?e?rBothXai^^^ 

not read earafuily. narmed if label information and directions are 



MATEfllALS; 

• references on pest control 

• sharp #2 pencil with eraser 



PROCEDURE: 

Read the labels provided on pages 7-26 to 7-28. 
1. Answer the following questions using the lsotox« libel. 
A. What types of pests does this pesticide control? 



8. When the label includes "Japanese beetle;' to what stage of the insect's life cycle is it referring? 



2. Answer the following questions using the Funginex* label. 
A. What type of pests does this pesticide control? 



B. What crops can legally be treated with this pesticide? 



(continued) 
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Studmt Exercise T-F (continued) 

3. Answer the following questions using the Weed-B-Gon<» label. 
A. What type of pests does this pesticide control? 



B. Is it used to control grasses or broadleaf weeds? 



C. Does it control annuals, biennials, or perennials? 



EVALUATION: 

Ail questions were answered accurately. 



FINAL GRADE 
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Studwtt Extrds* 7-F (continued) 



""Ortho 

ISOTOX* 
Insect Killer 



Mtkts Up To 
32 Gallons Spray 



SP^-c*^!'''** Mltw.Thrip», Mealybugs. 
Whitifl^ ScalM and many othar listad pests on 
Rosas. Howers. Ornamentals, Shrubs and Trees 

^S!SS!'*^ 0H7HENE SYSTEMIC 
INSOnaOE AND KEUHANE MlTiaOE 

ALSO CONTROLS JAPANESE BEETLES 

Activ* Inqraditno 

'Actptan (O.S4}im«iftv( aetiylpfte*- 
Dftofiimdotliioittl .n% 

^ ^*NET.M.flt«.u.aP«tOff,tivfloliniaH»MCo. 




8yWL 



WARNING 

NET CONTENTS 1QT. 



r««MiMia. XMt «w«v from ItttC IM OPM flMI*. 

ttwrwi Oitmicol Company 

J«lfrMORa a 94110.7144 

pAtitai-c*.i.n2Nj.i nvMo-1 




rt(f for u long u n^Slit, ^ « ' 

Sttcia. CuftM Liw#n?JS - c Cottonwood Ltif 

Moolo snoot Moift (li«irMi;»2 wJ^^ 'J'** LMWitntf. 

miUr.^Ot.Swoiod lifSiSilm^^^^ ^Wttr r«nc. 

04k. Cjlofiouio. c5S5*t^5^7,U^ fl^^^ SomtOfuW. 8grr 

CudM Lmrot aaM« niWi^STni.^!: n ^•"^ '^w* Co«moi. C/«etmvrni. 
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Student Ex«rdse 7-F (continued) 



Ortho 

FUNGINEX* 
Rose Disease 
Control 



M«kM64 

GAUofuSpriY 



Controls and Prevents the Three Major Diseases d Roses: 




Contains Trifmine Fungidde 

ACTMingrtdMnt 

inoMrMfHyMtntMbal lonn«iii«fli» 

Kmp out 0^ mdi of cfaildran 

DANGER 

St ti ii p n < for addWail 



8v wr. 



8S% 




NET CONTENTS 101 



nSurCB* DOMESTIC AJWftUtS 

UAWOCH: Conrosfvf to oytc Causas cya danvgi. Oo not gtt m avM. Wter 

222SJII?i*!l* ciothmg. Avoid brtitmnq spray mm. In easa of contact. 
l^^a^Sa^ or liuimrtft p<amv of Watar For ayaa^ maSalff 

^ShSZS2£^I^'^ "iimatfacaly vUma iftorougWy iftar handling Ham 

°° 'Pf^ *'»«*V to vifatar. Oo not con. 

an OfKMlCALHAZAJIOS: Oo not usa Of stor« naar nut or coan Nama. 



Clitvroa diMHcal Cor f any 

Ortno Conaumaf Produce Oivision 
San Franosco CA 9412D* M44 
Ricfimond CA 94104-003 i 
Product S314 MadainU.SA 
Ponn9544.f EPA 2»^0-l 
EPA flag. NaO««5-AA 



omfcnomsRMusi 

poSSS^ ^'•ck spot! 

tot2ifr.Jfc.2nv °*»~*» Control will not harm rosa 

nwwor fokagfc This product aiso controia powdary nttldaw on caiandula 
S2!2?^5- ««onYmM. Jarusalam thorn. lilac. pnlox. ohotrntM snil 

SJiEmiSS"**'*' w camaiiona. 

«JNeiNeP» Roaa Oisaaaa Comro at tfia rata of 2 (aispoonfuii o«r oiin- «J 

2!J ill!;"*2!'^'^ * P*' 9*ten of vi^atS SpiaTtnorS to 

war all ptant suifacaa ibotn uppar and W taaf surfais) .ndu3naw 
fiwbast raaulta aopty wnti an ORTHO SPnAyJ^S<mu>2nM 

WHEN TO use 

liSm^^!^'^^ *^^^ O^'^O flJNGJ^fa« Rosa Oisaasa 
firw sign of Ustad diaauas appaar m tfta sormg. ApoL 7 
to 10 days durmg tna sprmg and tell. HoWar. if v^atn "wninow 

SSSIS 'iwrft If^n*:^^ "'^^ tf,rougf,ou?tJ!a 

Sv-.? ^T";' """^ If infaction has alraady oecurrad on tna ottms it rtfiii 

STORAGE AND DISPOSAL 

Avoid nniiminiiien of titd ino loodsiuHs. kih pitiieidi m onoimi »n 
I'n'jr S^«teoT" • ""'"^ "'•'^ «»• "« 
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Studmt Extern 7-F (continued) 



Ortho 

WEED-B-GON 
Lawn Weed 
Killer 



Traats 

9.600 
Sq.ft. 



^ORIHO ' Im 

IjwnVtfMd isr 
Kniar 





CONTROLS 
OANOEUONS 
WILD ONIONS 
PLANTAINS 
CHICXWEEDS 
HENBIT AND 
MANY OTHER 
USTED WEEDS 



Aetivt IngrMwftts 

Oiffl«ttiyi«mn« salt ot l4-<)icfiioroohtno][vacttic actd 
Oimidtytamint sail of 2H2*matnv(<4^ioroonanoxv» 
prePKimcacid 

£fluiv#H^Tt to 9 OS 2.«-4icMoroDli«naxv«catic sod 
i*om&; sofctii^ pv aqac Mitnod 8.001-5. 
eaunraiam to 9.6^* MC»P 2-42'fflatnv(^ioroofitnoiv) 
propionic acid 



Keep out of reach of children 

DANGER 

See back panel for additzonal precautionary statements. 

NET CONTENTS 1 QT 



By Wt. 

It 6% 



ConvQls 
ANNUALS: 
Bitck M«tfrc 
Carpttwttd 
Common QiickwMd 
Dovtr 

Fimnd 
Rtibant 

Florida PusJfy 
Wild Gtranium 
HaM;kWM<|,Kiioiwt0tl 
Hmbit 

Umba^antn 
Mallow 

Mootooar Chicitwitd 

Oxalit.P1gwiid 

^rslaiii.Aa9Witd 

ShonliordspHni 

Smarrwotd 

Sow Thitdi 

Spoodwtll, Spurga 



Controls 8f CNNIAIS & 
PCAENNUtS: 
Buckliofn Plantain 
Canada Thisda 
Commoii Burdock 
Common Plantain 
CttrfY Oock 
Oandilion 
Oiciiondra 
Ground Ivy 
Lawn PtnnYwort 
Lippia 

Momingglory 
Oxalfa 

Shaap Sorrt j 
Thistlts 
Wild Carrot 
Wild Garlic 
Wild Onion 
Yarrow 



n'tfliea) antntion if trricatton ptrsjits 
S!vwS2SS2«TSV^^^ - 233.3737 

"or contsmMi«ifl wiitr 6v dasAinf oi MuiomtAf or oistfoui o» wsitti • - ya 

OMfcrHMsfoausi 
aSoomSS^ 

oSrhIfI72I^^ Clovtrina.n. 
SiS. fii WtEQ.S.CQN C^twi W«M ^.Jltr iitv f.fflf wcms Irt «eiivtiv growine 

my«W tf, tui.y llnw t fltMi i«i,tinng. ^t,f fhorouflfHv Otfort aeoi.cat.on 0« mm «Mt«r 4r « 
ZiM w - !!S « ^ri"*' '■•^ '••ntng v««Ms «nQ (t«Mi oniiti. 30 not ovtfiorav Sariv 

IJ-ornrSSi' fSr!"**?"" '"^ SOffW Oock T^.%V% «no Morn.ngg.ory n 

g'jy y»M ^•OMI lOQliCinon .fl 2 tfl 3 wm9tt ,t nmi-mt*M^ « onr 

MRFUHIMT: Do noi uM tnri orooucT t^r contrVknq .n rtowtr sr .•ettiaii aaisi ar ara.. 



ouiftiMriMt 



20Qta ^ 
1200 iq ft 



_ W|t>r To uit 



i 9«ion 
< qaiiom 



AfflQufli zt 'A'CtO a GON 
_Law>n wvata Kmtr To mt 



^ fffllooaf*^Ji| 
,t T'aptf looomun ij oi • 



-U»» Of tn.i rate for Sffi. Btrmuoa ft«dftscua C#-.n#af ,,,0 C#ro.e G.asiai 

•WSiCSJSS^ Pj-iti « rtNa o»«M M«v .-f«w «tw«. uirvM. ^arttoo 

iSl!«i;S!SIl^««*',l5'^^l\ «ft„ a,,f»„i, W«0.i.GoIi 
TSTanfT^ * ■"••"'C'flll •wnq.aoii ano i.flg.a fTv-^', fo or 'anl?" 



rO MOMf «IBU «ll WOD-C-CON WfCQ KltUH ^ m HQ. Zn-im Mtisu.a ti 
)-8.CQN UtMt wv»f 0 K.ilff .nffl (fiq ^atv csnfimtf jf wEsj 3 .VE-2\'.u £□ 
I « 01 nan witn tiowiriiar uti aee^ffl.^f* .'.•^..>.. , * . "v 



ine man f,ii fo tna 2Q 01 ifari mtn tao ««a(lr ui« accsromc :o "^e ' 
:nt aoOlicatOr OOftia «ssjrB,n5 .a .n» , 



STORAGE ANO DISPOSAL 

<•« ptlticioa in original coniamtr :a "Oi 3ur -anca'-ii* -t.iuo -mm/. - . 

Oonof iiartnaarftaj 'oooitufri ffrniwt,. J.ac: a. o 'pc c cis 3fl -a ^'TVA 

lorav Oonoi.fu«amo.veomamfr -Vrao C3rri,..r "o cu? -^inT.ScV 

WOnCI: 8gvfr#»gmasiiwaioens.oiniv -or u^iiv jm ..la'oi r ic::f :ar:, om 



Chevron Chemical 
Company 

Ortno Consumar ^•ooucfs Oivinon 
San franciacoCA 94120.7114 
Aicnmono CA 94104.0038 

form 9117.0 ^foouci «Otl t 

tPARaq No 43J.2342.AA 3»Olr«CfOUlf 0 -i f.rii -tftr of -ot numo,. 
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AME 

QUIZ.. CHAPTER 7 

THUS Off FALSS 

Read each statement completely. If the statement Is false, circle "F." If the statement is true, circle T. ' 
T F 1. The type of mouthpart is one of the most important identifying characteristics of insects. 
T F 2. All insects undergo metamorphosis. 

T F 3. Burning trash piles or clumps of weeds is one method of controlling overv^lntering insects. 
T F 4. Mealybugs cause little damage to ornamental plants. 
T F S. LSaf miner is a beneficial insect. 

T F 6. Biological control is an attempt to restore the balance'of nature by natursJ means. 
T F 7. Quarantine laws have done little to help control pests. 

T F 8. Crowded plants are less likely to become diseased than are widely spaced plants. 
T F 9. Leaf spots and blights are typically caused by insects. 
T F 10. Fungi generally reproduce by spores. 
T F 11. Scab is an example of a disease caused by a virus. 
T F 12. Scab is one of the most devastating diseases of ornamental crabapples. 
T F 13. Plant diseases caused by mycoplcsmas are called "yellows." 
T F 14. Iron chlorosis is always caused by a lack cf iron in the soil. 
T F IS. The major damage caused by rabbits is girdling. 
F 16. The major damage caused by deer is girdling. 

^ ^ ^' w^ttiT^'"^^"" °^ ^ herbicide at the recommended rate will not give season-long control of 
T F 18. Selective herbicides are toxic to all plants. 

F 19. Contact herbicides kill only that part of the plant with which they come in contact.' 
20. Fumigants kill all living things in the soil. 

multipljs choice 

c^Tect'an'swer or completes the statement. Circle the letter of the 

21. The itudy of insects is: 

22. The hard protective covering of an insect's body is the: 

A. exoskeleton p th««,, 

8- mandible ^Jl^'^^l 

0. metathorax 

23. Many spruce galls are caused by: 

A. meal5 
6. scale 



T 
T 



T 

T F 



A. mealybugs c. ap.ids 

D. scab 
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QUIZ • paga 2 

24. Another name for Retcher scale is: 

A. arborvitae soft scale c. black vine scale 

B. spruce soft scale d. cottony maple scale 

25. Sawflies are responsible for the following: 

A. spruce galls C. birch leaf miner 

B. soft scales D. all of the above 

26. Black vine weevil can be a serious pest of: 
A. spruce C. birch 



B. taxus Q 



maple 



27. Spider mite infestations are generally at their worst during: 

A. hot dry weather c. mild winters 

B. cool damp weather warm rainy weather 

28. Which of the following is a step used in controlling pests? 

A. identification c. application 

B. prescnption D. all of the above 

29. Which of the following pism families highly susceptible to fireblight? 

J- ^^"s C. birch 

D. all of the above 

30. Which of the fcllowirgi is nui a control measure for fireblight? 

A. sanitation 

B. avoid heavy amounts of Ritrogcn fertiliisr 

C. spray with a sy^imic insactjclde 

D. remove infected shoots 

31. Which of the following would not help control nematode infestations? 

A. resistant varieties c. crop rotation 

B. fumigation fungicides 

32. The study of r: nt diseases is ca!ied: 

A. agronomy C. plant pathology 

B. entomology D. biology 

33. Which of the following types of injury is/are caused by mice and rats? 

p seed eaten 

B. damaged roots a,, the above 

34. Another name for a surfactant is: 

t- '"'^i^''^^ C. herbicide 

• B. w«tting agent q. pinching agent 

Sid°eVr '""""'"^ ' ^^<^ommen6e6 procedure to follow when handling and mixing 

A. measure accurately 

B. handle and mix in an unventilated, airless area 

C. clean up spills immediately 

D. read iabel directions carefully 

, (continued) 
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QUIZ • page 3 

36. Insects which have four distinct developmental stages are classified as having 

a ?n^^^niT,2TJ^'^ K • ^- co"iPlete metamorphosis 

B. inconplete metamorphosis d. gradual metamorphosis 

37. Which of the following is not a major body segment of an insect? 

scJtellum C. abdomen 

^- D. thorax 

38. Insects should be controlled before they reach the stage. 

S- 2°'"'"^"* C. cultural 

B. damaging D ngj^^, 

cont%? '"'^""^ ^-^'^'^^^o"- and resistant varieties are examples of. 

g- C. cultural 

40. An insect's exoskeleton is responsible for . . . 

41. Complete metamorphosis includes 

A. insects with two life stages 

B. egg, larva, pupa, and adult stages 

C. egg, nymph, and adult stages 

D. silverfish and aphids 

42. A herbicide that controls weeds at the seed germination stage is a 

B SlpSm^In postemergence 
B. preemergence adjuvant 

43. Fumigants normally kill . . . 

A. all living things in the soil c insects only 

^^^^ D. diseais only 

44. Incorrect application of herbicides can . . . 



control. 
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QUIZ - pag« 4 
MATCHING 

Match each term from Column B witn the appropriate statement in Column A. 

CoJumn A 

^'^ any living thing 

46. unwanted organism 

47. pesticide used to control insects 

48, pesticide used to control unwanted plants 

49. pesticide used to control fungi 

V. — 50. pesticide used to control mice and rats 

51. pesticide used to control mites 

^ 52. common disease of crabapple 

53. typical host of crown gall 

54. plant prone to Dipiodia tip blight infections 



Fill in each tjJank with the correct letter. 

Column 8 

A. herbicide 

B. organism 

C. miticide 

D. pest 

E. euonymus 

F. pine 

G. insecticide 

H. rodenticide 
scab 

J. fungicide 
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ANSWER KEY - CHAPTER 7 

Key Qutstions, Part 1 - page 7-3 
INSECTS AND RELATED PESTS 

1. A pest is a plant or animal that is detrimentai to man. 

2. Entomology is the study of insects. 

3. No. not all insects are harmful. 

4. The major parts of an insect's body are: 

(1) head (eyes, antennae, palpi) 

(2) thorax (prothorax. mesothorax, metathorax) 

(3) abdomen (spiracles) 

5. The mouthparts of a given insect determine the type of damage that insect may do to plants. 

6. Metamorphosis, in insects, is a change in body form. 

INSECT AND MITE CONTROL 

r 

9. A pesticide is a substance which kills or controls pests. 

12. Six steps followed in screening an-j testing pesticides are: 

(1) preliminary scmening 

(2) secondary screenii*^^ 

(3) preiiminary field testing 
i-J) secondary field testing 
;5i Jargon-scale field testing 
(6; :74a:k€^ri;-.9 

Key Questions, Part 2 - page 7-5 
PLANT DISEASES 

1. The 7 steps In a successful control or management program for plant disease Include: 
(1) Use resistant varieties. 

nl PrnZ!'J^?IV'\°^''" ^'^'^ 9°°'^ ^""^ movement. 

(3) Protect plants from hot sun and drying winds 

(4) Avoid overhead irrigation, especially late in the day 

(5) Prune out affected areas. 

(6) Destroy badly diseased plants. 

iomS;;. """" "^"""^ ^^^''"g'^t stress control, or alleviation of so,l 

2. Four organisms that can cause plant disease are: bacteria, furgi. viruses, mycoplasmas, and nen^atodes. 
cM:?ircrro»;a"n - .-owth, wh.ch taKe on . 

s';^a!:r(Cda;iy on' y^n^rvS' deS'S'^SoVo^':^:"'; '""'^ ^ '^^^^ spots on e.ther ,eaf 
eventually become corky in appearance ^"'^ '^^'^ O" w^'cfi 

(continued) 
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Answers (continued) 

SX""" °' ««u„on. pro.ec.ion. and reMMn. 

K«y OuMtlons, Part 3 - page 7-6 
OTHER PESTS 

S?l mem"''"''' """""^ '=^°''= ""'"^^'^ ^'^'^""S P'«"t3. This makes plant, unattractive and may actually 

S?biJSThe''pK'wfthTeir\'^^^^^^^^ ^ 'ayer of the barR (girdling,, or by 

3. Mica and rats damage nursery crops by girdling the trunks snd by damaging roots. 

JcSoSaT Js".?' """"^ ""^^""•^ 0^ ''y "3e of rep.;ients. Lethal control is 

K#y QiMstlons, Part 4 - page 7-7 
WEED CONTROL 

1. A weed is any undesirable plant. 

2. A selective herbicide kills certain plants with little or no damage to others, a nonselective herbicide is toxic to ail 

exKg'SS:' germination stage. A postemergence herbicide controls 

5. A fumigant is a gas that kills ail living things in the soil. 

6. Six items to ccr.sider before applying a herbicide indu-de: 
0) Identification of the weed 

fanS^*"" -«««^» controlled and desirable plants which may be 

i^l 5*f.^""'"atjon of the proper application rate. 

(4) CalrbratJon of the sprey^r. 

(5) Determinatjon of the area to be sprayed 

(6) Determination of how much herbicide will be needed. 

' o2.ro2in7m%r^^^^^^^^^^^ Which cause s.ray droplets to spread 

surfactant which helps chemicals to m" rnore So5?hl^ ""^ ^""'^^^ 

P. An adjuvant is a type of surfactant They are used to insure that chemicals mix thoroughly 

JJ^S^TthV pS'm"p" ''''' '"^'^"^ "^""•"^ P^-'P*^ maintenance w.il prevent clogging, rusting or 

Key Queatlona, Part 5 - page 7-8 
SAFE USE OF PESTICIDES 
1. An i';;.«:ticido is one type of pesticide. It kills only insects. "Pesticide" is a general term for any chemical wh.ch 

(continued) 
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Answers (continued) 

^ The 9 steps to follow when handling and mixing pesticides are: 

H) Read label directions and current recommendations carefully 
2 Wear suitable protective clothing and use appropriate equipment 

(3) Open pesticide containers carefully. equipmeni. 

(4) Measure amounts accurately. 

(5) Handle pestici'Jes in a well-ventilated area 

(6) Avoid wind. 

(7) Don't mix oesticides near water supplies. 

(8) Clean up spills immediately. 

(9) Keep the phone number of the doctor handy and don^t work alone when using pesticides. 
3. The 11 steps to follow when applying pesticides are: 

Calibrate appHcation equipment carefully. 

(2) Apply pesticide at recommended rate. 

(3) Protect honey bees. 

(4) Minimize drift by applying on a calm day 

(5) Do not work in the drift of spray or dusts'. 

(6) Keep pesticides out of mouth, eyes, and nose. 

(7) Keep workers out of treated areas. 

(8) Clean ail equipment after use. 

(9) Wash carefully after handling pesticides. 

(10) Keep accurate records of pesticide usage. 

(11) If symptoms of poisoning occur, call a doctor. 

4. When disposing of surplus pesticides and containers, the 3 steps to follow are: 

(1) Neutralize the poisonous effect as directed on label. 

(2) Never dram the sprayer near a v«iter supply. 

3) Do not dump pesticides into the sewage system or autter 

5 Sv"e? d?,™ n'J"'^''? whVe wntlmKion may occur. 
I r!?, 1^°^ °J P^^*^^ WW garbage fed to livestock. 

6 Be cauticus in burning empty pesticide containers. 



5. 



The 5 steps to follow when storing pesticides are; 



(1) Store in original, labeled containers. 

el 9^'^^ "P' frequently for leakage. ^nimais. 

(5) Do not store volatile weed killers and related herbicides with wettable powders, dusts, or seeds. 



Terms to Remember, Pnci 1 • page 7-10 



1. weed 

2. surfactant 

3. preplant herbicide 

4. nematode 

5. herbicide 

6. entomology 

7. contact herbicide 

8. calibrate 



Terms tc Remember, Part 2 - page 7-i i 



9. adjfuvant 

10. biological control 

11. plant pathoi ,*jy 

12. dormant 

13. grub 

14. mycoplasma 

15. nymph 



1. 
2. 
3. 
4. 
5. 
6. 
7. 



compatibility agent 
quarantine 
bacteria 
viruses 
cambium 
necrosis 
viable 



8. translocated herbicide 



9. systemic poison 

10. band application 

11. selective herbicide 

12. rodenticide 

13. pupa 

14. pasteurize 

15. broadcast application 



Termi to Remember, Part 3 - page 7-i2 



1. chlorosis 

2. gall 

3. emulsiflable concentrate 

4. larva 

5. parasite 

6. defoliation 

7. fungi 



8. fumigant 

9. contact poison 

10. girdle 

11. nnetamorphosis 

12. mycelium 

13. nonselective herbicide 



(continued) 
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Answers (continued) 

Crossword Puzzle 7 - page 7^15 



ACROSS 

1. preemergence 

6. entomology 

7. mycelium 
9. resistant 

11. nonselective 
14. grub 
17. parasite 
19. viable 

21. biological 

22. calibrate 

23. defoliation 



DOWN 

1. pathology 

2. nematocide 

3. cambium 

4. pesticide 

5. pest 

8. contact 
10. metamorphosis 

12. surfactant 

13. mycoplasma 

15. quarantine 

16. necrosis 
18. girdle 
20. gall 



Letter Maze 7 - page 7-13 



9 . 
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c . . 
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QUIZ 



True or False - page 7-29 


MuJtlpJe Choice - page 7*29 


Matching - page 7*32 


1. true 

2. false 

3. true 

4. false 

5. false 

6. true 

7. false 

8. false 


21. B 

22. A 
23; C 

24. A 

25. C 

26. B 

27. A 
2&. 0 


45. B 

46. D 

47. G 

48. A 

49. J 

50. H 

51. C 

52. 1 

53. E 

54. F 


9. false 
10. true 


23. B 
30. C 


11. false 


31. D 


12. true 


32. C 




13. true 


33. 0 




14. true 


34. B 




15. true 


35. B 




16. false 


36. C 




17. true 


37. A 




18. false 


38. B 




19. true 


39. C 




20. true 


40. A 

41. P 

42. B 

43. A 

44. 0 
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GLOSSAfly - Chapter 7 

2Sn;reSt^&^^^ ^° - ^ pesticide-fertilizer mixture from 

bMt«rf. - certain microscopic organisms that can cause disease in plants or animals, 
band application - applying pesticides in lines or rows rather than broadcast. 

!lf u'srorch^riii/^s'"''"'' '° '^'^""^ °' P"^^ natural means, without 

bnwieul agplleallM - applying pestfcide over »e entire area. 

™aS^;,n;.Ss.°""""™- °' '"'"S' S'""^""" 0' any instrument giving ,uan«,ati.e 

s^?«;ir,r2i^s;; ?»'pr.sra'n5r,^ssz?iferr r„or 

S?£^Wco'mSl?i a 3?ra?.r""'""' ""^ =' ^ P««'Cl--'e'«"- mixture Irom 

contact poiion - a poison which kilts upon contact. 
d«follatiofi . the process of losing leaves. 

aJeT^orabJe '"''^ ^'""""^ ^^P"'^'^ °^ ^"""^'"9 9^°^th when environmental conditions 

•mulaiflabl. concantrat. - a concentrated liquid pesticide which mixes readily with water, 
•ntomology - the study of insects. 

S."V;pVaruSd"„'Snin°tl;i'^Sr''' '"1^=-". or entire 

tun* - paiaaitic or saproptiytic plant organlama responsible for certain plant diseases. 
9.11 • an abnormal gro>»th of plant tissue anjund the eggs or larva of an insect parasite. 

lai^^TrS^tlT^dSUn^oSg"; l7S"JlT.r' °' ™' " » 

g^J^ - the larvai stage of some insect;,, 
hartolclda - a pesticide that kills we^m. 

larva - the immature, wingless, feeding stage of an insect that undergoes complete metamorphosis. 
m.umorpho.1. - the structural or functional modification of a living organism during its development, 
myealium - the fine threadlike growth of a fungus. 

mycopla.ma - a "fungus form" organism responsible for certain plant diseases such as aster yellows. 

(continued) 
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Qlesawy (continued) 

fiMiatod* - a tiry worm-like organism which is sometimes parasitic on plants. 

!!S^"iJ?S7pec?e'l?'' * ^ "^'''"'^ °^ 9^°«th of plants in general without 

nymph - the young of an insect that undergoes incomplete netamorphosis. 

paruito - a pest or organism that lives upcn another organism. 

pastturtz. - expose a Hgh temperature in order to destroy certain microorganisms. 

plant pathology - the study of plant diseases. 

praplant harbidd* - herticide applied to eliminate problem weeds before planting the crop, 
pupa - an insect in a nonfeeding, usually immobile, transformation stage. 
qu.f»,tln. - isolation to prevent the spread of infection to organisms or geographic regions, 
rodantldda - a pesticide which kills rodents. 

Mlaetiv. harbldda - a herbicid« which will kill certain plants with little or no damage to others. 

«i,fact«„ - any substance that, dissolved in water, reduces surface tension between it and another liquid. 

2Jt?iii?rd'"" ■ ^ '^'""'''^ ^^^'^^'^ -^'^^^^y P'^"tand translocated to plant parts above 

tranaioeatad harbldda - a herbicide which moves within the plant snd kills all parts of it. 

tranapiant - the process of shifting a plant from one container or location to another. 

viabia - capable of germination or growth. 

virua - a rrinute organism frequently causing disease. 

wr«i - an unwanteci plant, especially if it aggressively competes with desired plant varieties. 
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NARRATIVES FOR TRANSPARENCY MASTERS - Chapter 7 
T7-1 (S.'udent Manual, page 152) 

An insect body is divided into three major body parts: head, thorax and abdomen. 



T7-2 (Student Manual, page 153) 

J^olZl^ ^^TX'ioir.t^^^^^^^ characte.stics of insects. Knowledge of 

Quentton: How can a knowledge of insect mouthparts help-you control insects? 



T7-3 (Student Manual, page 153) 

UqS'ood^??m';?SlnT ""'^ '"''^'^ P'-^- The insect then draws its 



T7-4 (Student Manual, page 154) 

c'Si'SfScr^irhrpT^^^^^^^^ ^-'"9 '^-^ development. A Knowledge of the life 

Ou-«,n: How can a knowledge of insect life cyr'es help you c .ntrol these pests? 



T7-5 (Student Manual, page 1S5) 

Quecnon: During which season would it be easier to control the bagworm? Why? 



T7-6 (Student Manual, pages 155-156) 



T7-7 (Student Manual, pages 155-156) 



T7-a (Student Manual, pages 155-156) 
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NirrativM for Trainspartncy MMtera (continued) 
T7-9 (Student Manuai, pages 164-166) 

In addition to chemical control, insects and mites can be controlled through: 

the use of resistant varieties 
legal control 
cultural control 
biological control 

^MfSf."^ '^'^"^ varieties are crops which resist or are unharmed by pest.. Legal control includes 
a^o^TL'^^^^^^ ""^ compulsory crop destruction. Cultural con^ol involves S^ng 

growing, harvesting and tillage practices which discourage pests. Biological control involves the use of 
natural enemies such as para^^ites, predators, and disea^ agents which 2e used to^^^^^^^^^^^^^ pests 

T7»10 (Student Manual, pages 164-165) 

conTol!^"^ ''"^ """"^'^^ ^" P^'^ "'^'^^^^ ^ P'^""^ P^°9ram to achieve pest 



T7-11 (Student Manual, pages 167-173) 



T7-12 f Student Manual, page 171 ) 

siSSr/ n°rnMnH ^ini® fl'"*^® ^'^"^ ^^'^^^^^ symptoms (On plant parts above ground) 

=?elow the ground, nematodes cause swollen and misshapen roots and sometimes galls 9'^°""°J- 



T7-13 (Student Manual, pages 173-180) 

Quttlom What is the major type of damage caused by mice and rats? 



T7-14 (Student Manual, pages 178-180) 

Sf2.t!^?h- TS'^'h'' °J ''f "'"S tfie cambium layer (under the bark) in a ring around the plant Girdlinq 
affects the food and water transportation system of plants. o'raiing 

OuMtfon.: What are the results of severe girdling? What are the results of minor girdling? 



T7-15 (Student Manual, page 184) 

f^S,Sn:iTcVn':!i,l7>>S'..'"" °' ""^ ^a™-'" ""owing 

QiiMMin: How doss a translocated neroicide differ from a contact herbicide? 
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Narratlvtt for Transpartncy Master, {continued) 
T7«16 (Siudent ManuaJ, pages 18^185) 



h%"Sae??oS?^^^^^^^^^ -f^ before planting the crop. Pr,,.Tg.nc, 

weeds. germination stage. Poatsfntrgenca herbicides are applied to existing 



T7-17 (Student Manual, page 188) 

Beforeapplyinganyherbicide.identify the weeds to becontrolled.Thense!ecttheappropriateherbicide. 



T7-18 (Student Manual, page 189) 



T7*^9 (Student Manual, pages 191-194) 

Before applying any pasticide you should read the label carefully. The label contains: 
1. ttie name and address of the chemical company 

3. - L type" of°Je;&''"'= ""'"^ ^""^ ^'""""^ °^ ^" '•"9^«'^'ents 

4. the kind of formulation 

5. the EPA registration and establishment numbers 

6. the storage and disposal precautions 

7. a hazard statement and directions for use 

8. net contents 

9. the words "Keep Out of Reach of Children" 

10. a signal word 

11. the required time between spraying and harvest 

12. the reentry interval (if applicable) 

13. a general use or restricted use classification statement 



T7-20 (Student ManuaJ. page 192) 

This Is a sample label for a common miticide. 

Qu..«on: What information do you need to know about this pesticide before you apply it? 



T7-21 (Student Manual, page 192) 

This is a sample label for a common fungicide. 



T7-22 (Student Manual, pages 191-192) 

Sos;'Sse'fSl7o"r%onrr I^J P-^^ with which they come in contact. They are 

control insects with mluthparts,'^ ^ ^^"'"^ mouthparts. Stomach poisons are used to 

kSf ?ny %'sfw°hi" , pla'nf ° translocated to plant parts above ground. They 
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for Transparency Mastm (continued) 
TT-'.i^: (Student Manual, page 194) 

Pesticides and pesticide containers can be disposed of by burning (depending on local reaulations^ 
burial, or recycling. You should break, cmsh. or .^ut apart the contliners so thTcarn^^^^^ te^^^S^^^ 



T7*24 (Student Manual, page 194) 
The pesticide storage area should be: 
1. child-proof 

2- cool, dry, and well-ventilated 

3. fire-resistant 

4. fenced in or locked 

5. supplied with detergent, hand cleaner, and water 

6. supplied with absorbent materials, such as sand, sawdust and paper 

7. supplied with shovel, broom, dust pan. and fire extinguisher. 

Warning signs should be posted on the doors or windows of the area. 




T7-1 



Parts of a Grasshopper 




THORAX 
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Mouthparts of a Grasshopper 
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Mouthparts of a Stink Bug 




\ 
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T7-4 



Insect Development 





Gradual metamorphosis (stink bug) 



0 




No metamorphosis (silverfish) 




Incomplete metamorphosis (mayfl 


ies) 





L 



Complete metamorphosis (June beetle) 
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T7-5 



Seasonal Life History of the Bagworm 



SUMMER- 




Larvae 

Develop 




Eggs 

Hatci! 



SPRING 



Larvae 

Feed 

X 

Development 
Complete 

Males Emerge, Fertilize 
Females, and Die 



I 



ACTIVE SEASON 



Females Lay Eggs in Bags 
Where They Develop, 
Then Die 



AUTUMN 




WINTER 
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Seasonal Life History of the Codling Moth 




7-^1 



Three Stage Life Cycle 




U.S.E.P.A. 

ERIC 3 77 



Four Stage Life Cycle 




U.S.E,P.A. 



T7-10 



Integrated Control 




U.S.E.P.A. 
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Symptoms of Disease 




P.A. 
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1 

U.S.E.P.A. i 



4l A 



T7-13 

Animal Pests 




Rabbits 

387 
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T7- 



Girdiing Damage 




A Young Tree Girdled Close-up of Damage 

3S8 
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Contact Herbicides Kill Only the Part 
of the Plant They Cover 




7.S73 89 



Time of Herbicide Application 




First identify weed. 

Then select appropriate herbicide. 
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T7-18 



Wetting Agents — 

• reduce surface tension of herbicides. 

• Increase penetration of herbicides. 




333 
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HttCMIIlONAHV SlAllMlNlh 

iAlX)MLSIlC ANIMAI3) 
UANGIH 



CNVtAONMeNlAi NAZAHOS 



PHYSCALORCHEMJCAl 
HA2AH0S 



OiH£C IONS FOR US£ 



H£ ENinv SlAUMiNi 
ti A|Hi4C4Uk!| 



CAIffiOHVOf APPtlCAIOH 



STORAGE AND 
DISPOSAL 

SIOflAGt 



OlSPOSAi 



CHOP 



U.S.EP.A. 

er|c 



RESTRICTED USE 
PESTICIDE 

FOH ftflAE SAIE 10 AND APPLCAIlON ONLV itV 
CENIV iO APPLICAIOAS OA PERSONS UNOtH M»i 
met SUPERVISION 



PRODUCT 
NAME 



ACIIVE jNGREOlENI 
MERJMGHEOlENiS 

lOIAL 



CHOP 



CROP — 



100 dO\ 



Pesticide Label 



iHlSPflOOuCICONlAMS IBS OF PER GALLON 



KEEP OUT OF REACH OF CHILDREN 

DANGER "POISON 



SIAIEMENI OF PRACIlCAt IREAIMENI 



CROP 



CROP 



f SM/*iinwin — 

f mALta zZ ■" : — .r- '^r: — 

ON SKM : ; — 

f W EVES rur:_=:z:; . . 

SEE S£E PANEL FOR AUNIlONAL PRtCMIIIONAIIV SIAUMINIS 



UFCBV=:"-; 
lUWN 



— fi 



CHOP - 



tSlAiklSHMlNI NO ■ 

IPARtGlSIIIAIlONNO =r -= 



NLICONIENIS: 



WARRANIVSrAIEMENI 
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""Ortho 



ORTHOMITE 

Ornamental 

Miticide 



TM 



J3ANGER: keep out of reaoi of children 

S«t othtr prteitttiofls on back p«nd. 



Chevron Chemical Companv 

SMfranotco CI 94119 ilidMioMaMOt 

NET WHGHTl POUND 



nCMOlM IWWflk A^RMMH v rafwirM 

»ri » B w iii<i i <trftaw t ri<(iiii M tOTgti(Mtojf»siwi»ft- 




Cm II Kill 


MUM 












Cg^yy BMW taittt wwy <i 
pMateMtiTMiicd. 





JSM'^SIS'IS ^ '^^""C^ c»usi ttiN iwwuTiofi. rwsMurour imiTAnoN 



PNnoroaiL SManvaaeavtvMtiiaii^tiitsrpdiictisitMaef.^ Aiior^ 
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^^^^ BEST COPY AVAILABLE 



Captan 




FOR PUNT DISEASE CONTROL 

ICTIVf IWIf Olf Nfi 

INCailNfilEOKNlti , „.J03i 

inx 



CAUTION Klip Out If Reach •( Childran 

Avoid WmUIIm qI Am w ipfiy mIO. 
Po aoi CMliniiMlt lood and kfd 

iroac IN COM, oiv nACi - pmti ci noii fiutiivi mat. 



CAPIAN fiMOEN tf lAV ki « MitnlM wMUiill pMdti iptdllly loraiuUltd 
Im utt M iMtei «M HW4y Iw ttrtiia iMfut diluui ol IiuUk MfiliM^ 
MnMMlAli AluuMkdAwpMdipaoduidliiiUnMllorUMcMilfolol 

C«l4io Utd lOll Md dM)|Ul4'0lL 



BURN iMPTY lAG - KIEP OUT OF SMOKE 



OIMCTIONI Foa Mixwa 

CATIAN fiAIDfN iPlAV li « tMtUhM poMlW lp«cU% iMmilalid to 
MUly villi wiltf Id Iwm a mi)«iuhm kr ipuy ypltalto*. idd 
nquitid amount la 'i\m mtluu and ulr till compMily difptitad. N a wtttN- 
^irwdu b Mcdd M loict w i4i»er kaid la Mt ^bidi^ add b (wpMA^id (4 
iMMockitd del«r|Md |Wf |<Mm oI ipiay mMwi. 



Uada In IIS A. 
CPAN(f.N<i.MNl 



Al 



Garden Spray 



RICIiffllMKNOATIONI 
ORNAMCNTALI 

UMf A, CmUIMN, CMiriAlllNllftlll ItMMC^I <^ Oip (ulllif I III • MiMAlkn 
•I I tiHnin»it Mf f 4l. «l MUf k«M* Mm! CMIN«tWII mk MfMiii ||«| 

M M iIm tflMim, III li 11 iUy Miivill. liii iMil^i M«rt4« 
M4iv c^a^Imiii M^wt^ Ife ilMbctllik 

lUMillll. lUlllitf I fif IMIAI iMplif f m ^ I IftWilfiwtliiM Hf |i( 
MiN. IM# kJN 4m M MmlM. tlk. Mi mmI #114. mi IIImi IhU • 

llllt Mr lit if MUf . iI M liM il HtuTRaMM •! I M li 4l|f IMttfVill. I 



lltl 



M# iliVliM MVmVAI CtlMlMlii llMUkM li lulMSliiil 
UIVNI, TUir tiMHi riMi, liMiNM**!. lid IM itit lill J MiiMi»M lit, 
if tfilit Mil MM I III. fir IM ^, i il iwrffH^ 

f il imbif tvl mi il li II UUItMIMll HI f M' Mktf iffh M HiWi, Nf Mi| wliifi 
Ifiil Mtuiill iMtl li Ui liiMg IMncti'ANli)' R^iil H i d H 4lV Milvilt II lMh| 
n <iil. Ml MMMr M^iMi. 

VIOITAlUt 

CUCUNIIII f Aiitflit UM ImH AMIiMiili, Biwiy MM«v| - 1 lilliiMllili ^if iil. 
tf tillir. AmJ^ m t li } liy MmviU. Uu Iu iHwIn MirvM uMir ci*«illiil li^iWi 
li liliCiiii 



fMiiLi 



•I iilUr. 4ii|f M 1 1*^ «iy Miivill. U»i Uu 



f tTAI • IfMly IM IMi MililL IMIli |lMlV lil IMi lliiH tfir iiH Ifil, liiftiiii 
liilliill - ft UiVMildt f« 
iMir liliAilMfidiriiiMilil 

lEED TilATMCNT 

HAM* CAIlAfif^ Mia Ml ItMl* MAJ. liUlSM lliti ill :^>^rifl| ii Ic I 
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BEST COPY AVAILABLE 



Disposal of Containen; 



Recycling 



Break, Crush, or Cot Apart 



Pesticide Co. 






Then Bury 



U.S.E.P.A. 
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Storage Area 
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CHAPTER 8 

STORING. GRADING. AND MARKETING NURSERY STOCK 



PERFORMANCE CHECK UST 

1. List the types of storage used for nursery stock. 

2. Demonstrate the techniques of defoliation of plants before storage. 

3. List and describe the problems that might occur with plants while in storage. 

4. Demonstrate the process of grading with calipers. 

5. Define marketing as it is interpreted in the nursery industry. 

6. List and describe the five types of firms that market nursery stock. 

7. List several ways nursery operators advertise their products. 

8. Define merchandising as it applies to the nursery industry. 

9. Demonstrate the process of preparing plants for shipment by mail order nurseries. 
10. Demonstrate the process of preparing plants for shipment by wholesale nurseries. 
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SUGGESTED LEARNING ACTIVITIES 

1. Visit several commercial nurseries and determine how they store, grade, and market their nursery 
stock. ^ 

2. Prepare some nursery' stock for storage. 

J. Construct a polyethylene-covered quonset greenhouse for storage of container-grown stock. 

4. Practice grading nursery stock using a caliper. 

5. Make a list of all the wholesale nursery firms, landscape firms, and other retail nursery businesses in 
your area. 

6. Check newspapers and other media and make a list of the ways in which local nursery firms advertise. 

7. Have students construct a lath house for display or storage of plant material. 

8. Visit a local retail nursery and make a list of the merchandising procedures this firm uses. 

9. A nursery firm advertises in many ways. Some of the more typical methods include newspapers radio 
or television commercials, direct mail, and good public relations. Choose one or more of these 
methods and advertise the plant material or sen/ices provided by your school horticulture department. 

A. Place an ad in the school or community newspaper. 

B. Have a local radio or TV station do a public service announcement about a sale sponsored by your 
horticulture department. ^ ' ' 

C. Create a brochure or flier publicizing a special sale or service offered by your horticulture 
department and mall it (or distribute it by ,iand) to parents, teachers, and others in the community. 

(continued) 
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D. Practice good public relations by: 

• Writing a horticulture information column for the school or local newspaper. 

• Providing a horticulture information spot for a local radio station. For example, tell listeners how 
to control crabgrass in the spring. Or help the radio station start a "Green Thumb" hour designed 
to give listeners the chance to call in with questions. 

• Developing a speakers' bureau. Have members of your class who excel in public speaking give 
talks at local garden club meetings, etc. 



SAMPLE INTEREST APPROACH 

Bring in a newly harvested nursery plant. Ask students how this plant can be kept in good condition for 
a customer who may not want delivery for several months. Ask students why nursery- operators don't 
simply harvest their stock as it is ordered. Whv is it sometimes necessary to store ^zock before shipping or 
selling it? Ask students how storage of container stock differs from that of bareroot stock. When students 
cannot answer these questions, move into a discussion of nursery stock storage. 

Ask students why nursery stock needs to be graded. When they cannot answer, show them several 
nursery olants of the same variety but different sizes. Discuss the differences in these plants — height, 
diameter size. etc. Ask students how you can make sure that the grades one nursery operator assigns to 
plants are the same a& those another nursery operator would assign to similar plants. When they cannot 
answer, move into a discussion of grading procedures. 

Bring in a small sack of groceries. Remove the groceries from the bag, then ask students what the term 
"maricetlrg" means. When we refer to mari<eting of nursery stock, is this what we mean? When students 
say this iS not the way nursery stock is marketed, move into a discussion of commercial mariceting 
procedures, advertising and merchandising. 

Ask students several questions about advertising. Let's s^y there are two nurseries in the same town. 
Both nurseries have similar stock — same varieties, same sizes, same quality. Yet one nursery sells far 
more than does the other one. What are seme possible reasons for this? Move into a discussion of 
marketing, merchandising and advertising. 
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KEY QUESTIONS FOR CHAPTER 8 

1 . How does common storage of nursery stock differ from cold or refrigerated storage? (pages 1 95-1 97) 



2. How is nursery stock defoliated before storage? (page 198) 



What is the purpose of "sweating" nursery stock ano how is it done? (page 198) 



4. Why should the roots of stored plants be covered? (page 198) 



S. How can the growth of mold in storage be prevented? (pages 198-199) 



6. How is container-grown nursery stock stored? (page 199) 



7. How are herbaceous perennials stored and prepared for shipment? (page 199) 



8. What is "caliper? (page 200) 



9. Why is nursery stock graded? Who sets the standards? (page 200) 



(continued) 



erIc ^04 



8-4 



K«y QuMtions (continued) 

10. Differentiate among marketing, advertising, and merchandising, (glossary) 



4 'Jo 

o 

ERIC 



8-5 



NAME 



TERMS TO REMEMBER 
Chapter 8 



^^^'J^nH«?r ^^^^ {^'^ tHe technicaJ vocabulary list below with its correct definition. Rll in each blank with the 
appropnate word. If you need help, refer to the pages (given in parentheses) in Chapter 8 of The Nursery Worker. 



Technical Voeabuiary 

advertising marketing 

Sl'frL mechanized beater 

defohation merchandising 

grading p3„et 

herbaceous perennial rick 
inventory 



— 1. All activities by which transfer or possession of goods from seller 

to buyer is e'*ictec^. (page 201) 

— 2. All planning, advertising, and other activities involved in 

pronotmg sale of a product, (page 203) 

— 3. To describe or present a product or service in order to induce 

consumers to buy it. (page 202) 

— 4. A detailed list of articles, (glossary) 

— 5. A perennial plant that does not develop a woody stem, (glossary) 

— 6. A stack or pile of nursery material, (page 198) 

— 7. A shallow platform for holding material for storage or 

transportation, (page 198) 

— 8. In landscape or nursery usage, the diameter of a tree measured six 

inches above the ground for smaller trees, or twelve inches above 
the ground for larger tr^s. (page 200) 

— 9. The process of losing leaves, (page 198) 

— 10. A mechanical device used to remove foliage from plant material 

(page 198) 

_ 1 1 . Arranging or sorting plants according to quality or size, (page 200) 
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NAME 

CROSSWORD PUZZLE 8 

RM in the crossword puzzle with the missing words. If you need help, refer to tjie pages (given in parentheses) in 
Chapter 8 of ThB Nursery Worker 




ACROSS aues 

1 . A devica used to remove leaves from plants 
(2 words), (page 198) 

3, An attempt to increase sales with attractive 
presentation or display, (page 203) 

7. A list of stock on hand, (glossary) 

8. A stack or pile of nursery material, (page 198) 

10. Sorting plants according to quality or si7e. 
(page 200) 

11. A platform for storage or transportation of 
materials, (page 198) 



DOWN Clues 

2. A plant which does not develop woody tissue is 
said to be (9» 'ssary) 

3. All the functions involved in buying or selling 
goods or services, (page 201) 

4. A form of public announcement intended to 
aid in the sale of merchandise or services, 
(page 202) 

5. To remove leaves, (page 198) 

6. The exudation of moisture from green plants 
when densely packed, (page 198) 

9, A small plant placed in a field row. (page 127) 



NAME 

LETTER MAZE 8 

fill I wor^c 'iSfit "'^y ^O*"- 0^ diagonally. When you 



WXJNHKG'PLRR 

OFLJPDMUAEG 

Q'SXSPMUBYLJ 

BNUHAHNPRFL 

JWXHADDAIZZ 

I RVECJKNHST 

URM8BMNDUD0 

I RONXTLOCXP 

JPGBYUEMRAN 

VQEIMCDAOIP 

GSRRAGPRXQR 

BZBBELCKSJJ 

SXRMGNMEJKQ 

KEMUTGNTCEG 

HMSUEAI I UGM 

PICTNMGNAHT 

TLMWFSLONLG 

YDEFOLI^^TIO 

GZYKLEVJUZB 

YGXRyPOGXOF 

YAGyuWXDQBO 

WSFOKXDQILP 

SYZHyRTSTQG 

HIGFZQCyMOB 



TEOMWLKCTOyL 

ATyyjHDQBPZS 

PBOYJPFWMDNS 

KXLNQyTJTHGM 

EBZFSXYNWHFN 

OTGGRADINGYO 

TCNWFOYOUBON 

CZOIFDGXFMWI 

RANUJMWyMOQY 

JZFSMKFUFJSO 

lEZWECGMTMZQ 

KIKARGRKZNNR 

FLNECyiLJIEW 

RAXBHKHANPSA 

FDAFAYKKI BJM 

M y 0 G N X.R L Z A S Y 

AECPDXATZCR2 

NRKNI CQCTONT 

FTEDSDZITAYD 

Aiy.TIKC-NHAPT 

JSNONJCESHlPY 

yEWEGVSIGNAD 

KWXTNRSUWRBX 

QDGINUTPKQAI 



ADVERTISE 

CALIPER 

DEFOLIATION 

GRADING 

HERBACEOUS 

INVENTORY 

MARKETING 

MERCHANDISING 

PALLET 

PERENNIAL 
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NAME 

STUDENT EXERCISE 8-A 
WSfiCHANDiSING N'jRSEHY STOCK 



The way in which stock is displayed plays a major ro'e in what a customer purchases, in this exercise you 
wall practice displaying nurser)/ stock using various merchandising techniques to attract customers. 



MATERIALS: 

• nursery stock 

• related items that might be sold in a garden center 

• suitable area for display 

• material for making signs: 

— poster board 

— magic markers 



PROCEDURE: 

1. Locate a suitable area for a display. Make sure the area is clean. 

^' ^1!!^^°'' '""P""® "^^i" ^« '^0°'' c a fi'Sh traffic area. For example, place a 

^' SfniTi!.1rl! W't'^'^P'^y ^"^ surround it with related items. For example, 

p'a^ts fungicide for blackspotand mildew control, and pruning shears near a display of 

^' S°ml5[;'« n^«;2'l^nn^S^^ ^® P'f °" ^® "lay include photographs 

the plant Stc ^"S^®*^'""' °" ^° ^« P'="^ landscape, suggestions on how to care for 

5. If care tags are available, attach them to the plants. 

6. Price the plants and other merchandise. 

^* it"m?^^ B^n^'hi-'"*?'!!^ "^'^flT '* 3«'?ctive? Would it encourage a customer to purchase a given 
Sr^Ll'^f?^'^!?' ^'T ^« con-e in and critique the display. What do they 

like about it? Would they be inclined to purchase one of the displayed items? ^ 

^* thrd"sp°iy^^M''dJ^^^^^ ^^'^ ^""^ ^° P'^"^ ^"'^ '-^a^® 

EVALUATION: 

1. Seasonal and related items are grouped together. 

2. Impulse items are placed in high traffic areas, 



3. Posters and advertising materials are appropriately placed. _________ 

4. Materials are cleariy labeled with price and with care tags where applicable 

5. Area used for the exercise was left clean and neat. All materials were put away properly. 



FINAL GRADE 
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NAME 

STUDENT EXERCISE 8-8 
EXTERNAL APPEARANCE OF A NURSERY 



Customers are often attracted into a nursery or garden center by th.-^ outward appearance of the business 
place rather than by the actual quality of the piant material. Customers may associate an unattractive 
setting with poor quality. In this exercise you will be asked to survey a local nursery/garden center 
business and determine how well this finm is doing at creating an attractive setting. 

MATERIAtS: 

• check list (below) 

• sharp #2 pencil with eraser 

• transportatiori to a local business 

PROCEDURPj 

Take copies of the following check list along when you visit a local nursery/garden center firm Rate the 
success or this business in attracting customers. 



CHECK LIST 



TO isOME 
YES EXTENT NO 



1. Rowers or decorative plants are used around the buildings. 

2. The buildings or nursery areas are surrounded by an attractive 
lawn or suitable ground cover. 

3. Weeds in the driveway. pari<ing lot. around the buildings, etc have 
been removed. 

4. All structures and sales areas are neatly painted, or of attractive 
material not needing paint. 

5. Signs are neatly painted and legible. 

6. Perishable merchandise is fresh-looking, not damaaed bv sun 
wind, frost, etc. ^ " 

7. Ample parking is provided for customers. 
(Add your own criterion here) 

8. 



Compare and discuss your check lists upon returning to school. 
EVALUATION: 

Check list was completed accurately. 

FINAL GRADE 
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NAME . 

QUIZ . CHAPTER 8 

TRUe OR FALSE 

Read each statement completely, if the statement is false, circle "F." If the statement is true, circle "T." 



T 


F 


1. 


In the Midwest harvesting of nursery stock tvoicaltv beains after thn fir^st linht frn<t 


T 


F 


2. 


In common storage no mechanical refrigeration is used for cooling. 


T 


F 


3. 


It is important to harvest nursery stock Morm plant tissues become mature. 


T 


F 


4. 


Deciduous plants should be defoliated before storage. 


T 


F 


5. 


Low plastic greenhouses often serve as winter storage facilities for container stock. 


T 


F 


6. 


Ventilation of container stock storage facilities is not necessary. 


T 


F 


7. 


Grading is arranging or sorting plants according to quality or size. 


T 


F 


8. 


Caliper is the diameter of a tree. 


T 


F 


9. 


A caliper is an instrument used to measure the diameter of a tree. 


T 


F 


10. 


Advertising can let people know that your nursery offers a special kind of plant or service. 


T 


F 


11. 


Merchandising refers to the process of moving plants from one growing area to another 
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MULTIPLE CHOICE 

Read each item and decide which choice answers the question or completes the statement. Circle the letter of the 
correct answer. 

12. Which of the following procedures can be used to defoliate plants prior to storage? 

A. chemical sprays C. gas chambers 

B. mechanical beaters D. all of the above 

13. Relative humidity of percent is needed for optimum storage conditions. 

A. 30-35% C. 80-85% 

B. 50-55% D. 95-100% 

14. Which of the following would not help to control mold in storage? 

A. placing only clean, disease-free stock in storage 

B. "sweating" the stored stock 

C. dusting all plants with fungicide before storage 

D. installing ultraviolet lights in storage areas 

15. You can defoliate nursery stock before storage by . . . 

A. chemical sprays and/or C. mechanical beaters 
gas chambers D. all of the above 

B. sweating 

16. The initials AAN stand for . . . 



A. Apple Association of North America 

B. American Association of Nurserymen 

C. American Agronomy News 

D. Association of American Nurseries 



ill 



(continued) 



QUIZ • pag* 2 



17. Arranging or sorting plants according to quality or size is called . 



18. Plant tags are used . . . 

A. to give customers instructions for planting 

B. so ttiat a customer will know what kind of plant it is 

C. so that a price can be put on each plant 
0. for all of the above reasons 

19. Retail nursery businesses include . . . 

A. garden centers C. mail order nurseries 

B. discount strres with garden D. all of the above 
centers only part of the year 

20. The largest percentage of businesses in the nursery industry are . 



A. grading 

B. calibrating 



C. marketing 

D. both A and C 



A. landscape firms 

B. landscape maintenance firms 



C. wholesale firms 

D. mail order firms 
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ANSWER KEY • CHAPTER 8 

K«y Questions - page 8*3 

1. Common storage of nursery stock involves no mechanical refrigeration equipment. Refrigerated storage, as the 
name Implies, Involves the use of cooling equipment to keep plants at the proper temperature. 

Z Nursery stock can be defoliated by: (1) chemical sprays. (2) mechanical beaters. (3) gas chambers, or (4) 
sweating. 

3. During sweating nursery stock is loosely bundiec^. piled into temporary stacks, and thoroughly watered. Buildup 
of heat causes leaf removal (defoliation), which i^: i^^cessary before storage. 

4. The roots of stored plants should be covered to prevent drying out of the root system, 

5. Problems with mold in the storage of plant material can be prevented by placing only clean, disease-free stock in 
storage. Some nursery operators also dust the plants with fungicide before storage or use ultraviolet lights in the 
storage area. 

6. Container-grown stock is generally stored in low plastic greenhouses. 

7. Many herbacedus perennials are stored In temperatures below freezing. Before shipment the frozen plants are 
placed In a refrigerated room above freezing for about 3 days to thaw slowly 

8. A caliper is an Instrument used to measure the diameter of a tree. The term "caliper" also refers to the 
measurement of the tree. 

9. Nursery stock Is graded in order to sort plants according to quality or size. Grading standards are recommended 
by the American Association of Nurserymen. 

10. M^rkktdng refers to all activities by which transfer of title or poss€»ssion of goods from seller to buyer is e.*fected. It 
includes advertising, shipping, storing, and selling. Advertising refers to the description or presentation of a 
product or service in order to induce customers to buy it Merchandising refers to all planning, advertising, and 
other activities involved in promoting sale of a product 



Terms to Remember - page 8-5 

1. marketing 

2. merchandising 

3. advertising 

4. Inventory 

5. herbaceous perennial 

6. rick 

7. pallet 

8. caliper 

9. defoliation 

10. mechanized beater 

11. grading 



Crossword Puzzle 8 - page 8-6 
ACROSS DOWN 



1. mechanical beater 
3. merchandising 

7. inventory 

8. rick 

10. grading 

11. pallet 



2. herbaceous 

3. marketing 

4. advertising 

5. defoliate 

6. sweating 
9. liner 



Letter Maze 8 - page 3-7 



QUIZ 



t . *r.»iiAoiN<i.. 



0 
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True or False - page 8-10 Multiple Choice - page 8-10 



t 



1. true 

2. true 

3. false 

4. true 

5. true 

6. false 

7. true 

8. true 

9. true 

10. true 

11. false 



12. D 

13. C 

14. B 

15. D 

16. B 

17. A 

18. D 

19. D 

20. C 
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GLOSSARY - Chapter 8 

advartising - describing or presenting a product or service in order to induce consumers to buy it. 

caliper - in landscape and nursery usage, the measurement of tree diameter taken 6 inches above the 
ground if the diameter is less than 4 inches; taken 12 inches above the ground if the diameter is over 4 
inches. Also an instrument used to measure the diameter of a tree. 

dtfollation - the process of losing leaves. 

grading - arranging or sorting plants according to quality or size, 
harbacaous parannial - a perennial plant that does not develop a woody stem. 

invantory - a detailed list of articles, typically including code numi?er, quantity, and value of eacli item. 

mailcating - all activities by which transfer of title or possession of goods from seller to buyer is effected 
Includes advertising, shipping, storing, and selling. 

machanizad baatar - a mechanical device used to remove ff-aves from nursery stock prior to storage, 
marehandlsing - all planning, advertising, and other activities involved in promoting sale of a product, 
pallal - a platform (usually wooden) for holding material for storage or transportation, as in a warehouse, 
rick - a large stack or pile of material such as hay or straw. 
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NARRATIVES FOR TRANSPARENCY MASTERS - Chapter 8 
T8-1 (Student Manual, pages 195-199> 

A properly insulated, underground building is an ideal structure for storage of nursery stock No 
mechanicai refrigeration ^wqujpfr-3nt is used for cooling in this type of storage. 

Qumtlon: What other types of storage facilities might a nursery use? 



T8«2 (Student Manual, pages 195-196) 

Use of aiM:ooling frame storage buildings is still the practice in some nurseries. Fans are used In the 
upper part of these frame structures to pull cool air through the stored materials. 



T8-3 (Student Manual, page 199) 

Herbaceous perennials are divided into several groups according to their root system. Grouping plants in 
this way can make handHng and storage easier. 5» r 



T8-4 (Student Manual, page 200) 



Caliper is the determining measurement in grading trees. A caliper measurei.,ent of the trunk is taken 6 
inches above the ground level up to and inc: uding 4Hnch trunk size. It is taken 1 2 inches above the around 
level for larger trees. ^ 



T8-5 (Student Manual, page 200) 

An instrument called a caliper is used to determine tree diameter. The caliper is held to the :ree at the 
proper height. The diameter of the tree is read on the scale provided. 



T8-6 (Student Manual, pages 202-207) 

Creating a display is an important part of merchandisinq and advertising. 
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Underground Common Storage 



PACKING SKEO 
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Frame Storage Building 
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T8-3 



Root Systems of Perennials 




Phlox 
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Determining Caliper Size 
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Creating a Display 

1. Select seasona! items and plant material for tfie 
display. 

2. Group seasonal items together. 

3. Group large Items together — mowers, tillers, etc. 

4. Place colorful items, impulse items, etc. in high traffic 
area — near cash register or door. 

5. Establish a good traffic pattern. 

6. Display posters, advertising material, etc. 

7. Restock display frequently. 

8. Change display frequently. 
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CHAPTER 9 

KEEPING RECORDS AND ACCOUNTS 

PERFORMANCE CHECK LIST 

1. List six typical nursery management decisions that can be made from an adequate set of records. 

2. Name the major divisions of a chart of accounts according to a financial breakdown. 

3. Name at least ten nursery activities for which a chart of accounts would be needeo to make 
management decisions. 

4. Explain how a shipping budget can be established from a record of orders booked. 

5. Name the four accounting periods useful for nursery operators. 

6. Explain how to determine average hourly labor costs from year to year to arrive at a decision for a price 
increase. 

7. Name the two ways in which current prices of nursery stock have been derived. 

8. Explain how to obtain a specific average price increase for a group of plants. 

9. Explain how most nurseries obtain a yearly inventory count. 



SUGGESTED LEARNING ACTIVITIES 

1 . Plan an interview with a nursery operator. Rnd out what types of management decisions are typically 
based upon records such as an inventory. 

2. Introduce studente to computer software and the forms used in a typical nursery operation. 

3. Have a local labor leader visit the class and discuss work and wages. 

4. Set up a nursery or garden center operation at the school. Use a record keeping system that students 
must maintain themselves. «^ » / 

5. Have students regularty inventory crops and supplies and keep inventory records up-to^ate. 



SAMPLE INTEREST APPROACH 

Ask students, "What would happen if nursery operators did not keep good records?" Then ask how the 
nursery operator can determine how many plants are available for sale. Does someone have to go out into 
the field and count them? If the nursery operator does not keep records, how is the payroll calculated'' 
Who would keep track of employee wages, fringe benefits, etc. if no records were kept by the manager? 
"How would you like to be paid for only half the time you actually worked because your employer kept 
terrible records and didn't know how much to pay you?" Continue vVjth questions along this line until 
students see the value of record keeping. Then ask them to list the types of records needed in a typical 
nursery bu^^ness. Move from there to a study of record keeping and accounts. 
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NAME 

KEY QUESTIONS FOR CHAPTER 9 

1. Why is record keeping important in a nursery business? (pages 209-210) 



2. What types of records (answering what questions) does a nursery need? fpage 210) 

(1) 

(2) . . 

(3) 

(4) 

(5) — 

(6) '. 

(7) . 

(8) ^ 



3. What is the biggest cost item in producing plants? (page 210} 



4. Name three types of records dealing with labor which might be kept by a nursery operator, 
(pages 212-213) 



5. List five types of records dealing with orders which might be kept by a nursery operator 
(pages 213-214) 



6. What are some of the major items included in a Statement of Profit and Loss? (page 215) 



7. What is the "Sales Processing Labor flate" and why is it important? (page 216) 
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(continued) 



K«y OuMtlons (continued) 
8. Explain the two ways in which nursery operators set the prices of their stock, (page 2i6) 



9. When a price increase is necessary, what is the best time to put such an increase into effecf? 
(page 217) 

10. What is an inventory? (page 217) 

11. Why are inventory records important? (page 217) 
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NAME 

TERMS TO REMEMBER 
Chapter 9 

Match each term from the technical vocabulary list below with its correct definition. Rll in each blank with 
appropriate word. If you need help, refer to Chapter 9 of The Nursery Worker or the Glossary at e end of thischac 





T«chrical Vocabulary 


account 
assets 

bookkeeping 
budget 
expenses 
fixed cost 


invoice 
liability 
merchandise 
net worth 
packing slip 
revenue 



- 1. An official business relation, as with a store, allowing a customer 

or client certain credit privileges. 

- 2. A particular item or source of income. 
. 3. Money owed. Debts or obligations. 

- 4. A detailed list of goods sold or services provided, together with the 

charges and payment tarms. 

- S. The total resources of a p*9rson or business. 
. 6. An expense that cannot be modified. 

- 7. The sufn of all a firm's assets minus liabilities. 

. 8. An estimate, often itemized, of exoected income and expenses. 
. 9. The record system. 

. 10. Charges [ir^curred duri;^^g the transaction of business. 

.11. A slip enciosed with each order shipped from the nursery. Lists 
package contents. 

12. Goods or comm^:dities offered for sale. 
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NAME 

CROSSWORD PUZZLE 9 

Fill in the crossword puzzle with the missing words.if you need help, refer to Chapter 9 of The Nursery l^or/cerorthe 
Glossary at the end of this chapter. 




ACROSS Clues 

3. A financial statement of estimafJd income and 
expenses 

4. Objects cr materials offered for sale 

6. The costs involved in operating a business 
8. Debts which are owed 

10. The total value of a business (2 words) 

11. The practice of keeping records of all business 
Iransactions 

12. A slip included with a shipment indicating 
which items have been sent (2 words) 



DOWN Clues 

1. The entire property of a business appficable to 
payment of its debts (2 words) 

2. A record of debit and/or credit 

5. Return from an investment, or a source of 
income 

7. A cost which remains fairly constant (labor, 
heat, etc.): — a cost 

9. An itemized statement of merchandise 
shipped or sent to a purchaser 
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NAME 



LETTER MAZE 9 



The 10 words listed below are hidden in the letter maze. They may be written across, down, or diagonally When you 
find a word, circle it. 



GVX7GNLEDAPTQNCB00KKEEPING 
TLFTJKJGDQYMMTREUEQCJVCNUM 
OXFUFLHJZQMGYVGSNFI RUKHVCX 
LIAPG0FMFSEBWTRK20RTXULJGE 
I PB. KSNPWJUI BNGMMVFVVDXCYUY 
UMGXEMMJSI HUUTBNEFOEAJSLXK 
FTLJHHTMCFOUYHI RI CNHBEI FHA 
GXRPIPULFCPPQZ2SAKTTKGI GTF 
HTAQIMSYCPQCERKBSRRWTUUEOL 
E2I lAYVAMDUQPVCTODFQZRGGIK 
I US02TWNSJYQZHWWMQB0YDVBAW 
TITEJTYFVUFYYZTDZ I HYUIMMWU 
OJAKVARQRPI EFENUSXTBQBHEBV 
JXyi KXUSQJWSNVDOWEVMGPAAUA 
AAGVHSVWPGKXBKMSDDFDWDNVMR 
LJCJPDDNXXVXI JDDTWELTFMEDJ 
OWOFBFVEKMKDTPGJBLCWCJI KKI 
WPNXGKUMJEGI GNVFNZEWKBTXXC 
HANWNEFPXRWLWGPMIWTWSLGHZK 
RJHGYKXPOYTREMPHJVMKHBQBTS 
AZNWTCHGTDMENHJCJWZGZOQFTI 
NTCINBSI EHMZ I Q0F2CYYHL0VRE 
NBFLQKLSDFVEVKAJORZBSAAAAE 
lYSPTINKAHVSRTOHI GMVZFHU2W 
UVBEBEGSRARSNCAEFXLITQBSLM 
CGSAPQVEASIYYDHQSANWODHAUK 
CSIXOLULNMQDZNZASCMPZBMLVL 
ALERYNI ZBQATYVMTNROAENDTQL 
XWUGEEIWMQLBJJYMMDGFJhVPBW 
WEBVUNYMFVJSONVLSTI PWYI OLH 
HHEZJNSMA'PMMGPKKTYRSHPCVTF 
JRWTJMSMKFLBPELONVSI EJNXTU 



ACCOUNT INVOICE 



ASSET 
BOOKKEEPING 
BUDGET 
EXPENSE 



LIABILITY 
MERCHANDISE 
NET WORTH 
REVENUE 
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NAME « 

STUDENT EXERCISE 9-A 

THE IMPORTANCE OF WEATHER CONDITIONS 

wJLr^jlT"'^"K"'f^ ^^^""^ Sreat impact on the operation and profit-making capacity of a nursery 
Weattier can affect plant growth directly. It can also influence the cultural practices used. .Keeping records 
mZTeV ^^'P P^«^'«=^'"9 P'^"t growth responses and ovScomm^ poten fal 



MATERIALS: 

Table 9-1, "Weather Conditions," and a sharp pencil 



PROCEDURE: 

1. Keep track of weather conditions for one weef recording your findings daily in Table 9-1. 

2. At the end of the week compute the average in each column. 

3. Discuss your results in class. 

EVALUATION: 

Table was completed neatly and accurately. . 



FINAL GRADE 



ERIC 



(continued) 



Tabl ! 9-1. WEATHER CONDITIONS 



Record for 



Month 



Year. 



Day 



1 
2 
3 
4 
5 
6 
7 



Total Avg. 



Temperatura 



Mix. 



MIn 



Wind 



Rainfall 



Sun 



Remarks 



Adapted from; Recordkeeping and Data Acquisilion. Nursery Mmgement Hdndbook, Section 12, University o( 
Calilornia, Agricuilural Exienslon Service 
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NAME 

STUDENT EXERCISE 9-B 
PLANT INVENTORY RECORDS 

Keeping a record of plants on hand makes it easier to handle orders quickly and efficiently A good system 
Tnd keeping ft up^oSlte '"'^ '""^""''^^ taL^an inve'l^S^ 

MATERIALS: 

Table 9-2 and a sharp pencil 
PROCEDURE: 

mlntl^^*"'^ ^^^^ ^'^""^ additions and deletions from your plant inventory for at least one 

EVALUATION: 

Table 9-2 was completed accurately and neatly ' 

FINAL GRADE 



Table 9-1 PLANT INVENTORY 



Date 


IdeniJflcation 
Number or Species 


Addition to 
Salable Inventory 


Deletion from 
Salable lnve^«ory 


Total 
Salable 
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NAME 

STUDENT EXERCISE 9-C 
RECORD OF CHEMICALS USED 

It is vary important to keep accurate records of chemicals used on nursery crops: — which chemicals were 
applied, m what quantities, when, and by whom. For safety's sai<e. it is important to know this. But you 
must also have these data for each crop so that appropriate costs can be allocated for each crop. 

MATERIALS: 

Table 9-3 and a sharp pencil 
PRCCEDUR& 

Using Table 9-3 keep track of all the chemicals you use in the nursery for at least one month. 
EVALUATION: 

Table 9-3 was completed neatly and accurately. . 

RNAL GRADE 



Tabit 9-3. RECORD OF CHEMICALS USED 



Datt 


Mattrial 


Amount 


Enttrpiist/Crop 
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NAME 

QUIZ - CHAPTER 9 

TRUE OR rALSE 

Read each statement completely. If the statement is falsa, circle "F." If the statement is true, circle 'T'V 



operate. 

The first step in establishing an accounting system is to inventory all the plants in tit 
nursery. ' 

4. The biggest cost item in producing plants is pesticides. 

An "Orders and Shipping Budger can help nursery managers decide whether to hire i 
workers in order to get nursery stock to customers on time. 

6. A "Statement of Profit and Loss" is best analyzed at the end of the natural seasons. 

An "Hoiiriy Labor Summary" can help managers determine the standard cost to the nui 
for a particular operation. 

Inventory records kept from year to year can help managers measure how much labor c 
are increasing from one year to the next. 



T 


F 


1. 


T 


F 


2. 


y 


F 


3. 


T 


F 


4. 


T 


F 


5. 


T 


F 


6. 


T 


F 


7. 


T 


F 


8. 


T 


F 


9. 


T 


F 


10. 


T 


F 


11. 



,__ .'^ . . ^ wwiiiaiiij a icwwi u u. iiuw many Bianis OTa 

particular vanety and size are available for . ile at any given time. 
MULTIPLE CHOICE 

co^e^^ansllr ^"'^ '^^"^^ ^^''''^ °' completes the statement. Circle the letter of the 

12. Which of the following is a typical "management decision"? 

A. How many extra employees will be needed during the shipping season 

B. Mow many piants must be propagated to meet anticipated sales needs. 

C. Whether the selling price of plants should be changed. 

D. All of the above are management decisions. 

13. Which of the following items would be listed on the "Chart of Accounts"? 

B ^- ^ breakdown of nursery activities 

B. fixed assets D. expenses 

14. The "Sales Processing Labor Rate" refers to . . . 

A. the orders and shipping budget C. net worth 

B. digging and shipping labor costs D. the hourly labor summary 

15. All plants in the nursery should be counted 

A. once each week C. four times a year 

B. once each month D. once a year 

16. What is the biggest cost item of a nursery operation? 

A- taxes C. insurance 

B. supplies D. labor 
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ANSWER KEY - CHAPTER 9 

K«y Questions - page 9*2 

^ ■ tor mal'l!? m»2i!,L'"^''7t"* * """^'^ business because records are needed for reporting tax information and 
lOr maKing management decisions. 

2. A nursery needs records which teil managers — 

(1) how many plants must be propagated to meet anticipated sales needs. 

(2) how many extra employees will be needed during shipping season. 

(3) how many extra employees will be needed in the fall to dig anticipated shipments of various plants. 

(4) how much operating money must be borrowed from the bank for the current shipping season. 

(5) how much profit the company cleared during the last year. 

(6) how the selling price of plants will be changed to meet increasing costs of operation. 

(7) what is the average number of plants per day that can be dug by a particular digging crew. 

(8) how much of a bonus the various workers will receive this year. 

3. The biggest cost item in producing plants Is labor. 

^' S^^lS^nM^^^^^^ ^J^^ labor Which might be kept by a nursery operator include: a time card, a daily 

laoor joD record, and a weekly houriy labor summary. 

^' Jnn!%°L[!I;°n«\^^^^^ with orders which might be kept by a nursery operator Include: an invoice, an order work 
Snd sh%ping budi^^^^^^ '^^^'"''"^ ""^^^ ^""^ acknowledgment, a record of orders booked, and an orders 

^' ^nT.r^o™f^'°' * statement of Profit and Loss are: net sales, sales processing costs 

^' SlfcIS'nn ^'hnr pi'JS ^^^^''k' '^'^^'^ ''"^ie cost item and is directly related to sales. The Sales 

Processing Labor Rate is important because it is the best indicator of the effect of price changes. 

°* 2ma?d r^d'r2? Xri?n^'''^. ^rf;^^.'' '^•^ P"^^' °' by an appraisal of supply and 

aemana, and (2) by finding out what other nurseries In the area are charging. 

9. The best time for a price increase is In spring. 

10. An Inventory Is a count of all stock on hand. 

^ ^' ^J^nn^Vl^'^^^ important because they tell managers how many plants are available for sale. Inventory 
reports also help m planning for the future. •••veruwry 



Terms to Remember • page 9-4 

1. account 

2. revenue 

3. liability 

4. Invoice 

5. assets 

6. fixed cost 

7. net worth 

8. budget 

9. bookkeeping 

10. expenses 

11. packing slip 

12. merchandise 



Crossword Puzzle 9 - paQe 9-5 



ACROSS 


DOWN 


3. budget 


1. current assets 


4. merchandise 


2. account 


6. expenses 


5. revenue 


8. liabilities 


fixed 


10. net worth 


9. invoice 


11. bookkeeping 




12. packing slip 





(continued) 
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Anav. jfs (continued) 

L«tt«r Maz« 9 - page 9-6 



. . . . C 



QUIZ 

True or Fals« - page 9-11 Multiple Choice - page 9-1 1 



... r ... 0 

0 . \ '. \ . . '. 



I C . H . . . 

LS...C.. 

...riN «. 

. . c • c c 

1 

IIX..U 

IUC..N 



r true 
r true 

3. false 

4. false 

5. true 

6. true 

7. true 

8. false 

9. true 

10. false 

11. true 



12. D 

13. C 

14. B 

15. D 

16. D 



GLOSSARY - Chapter 9 

account - an official business relation, as with a store, allowing a customer or client certain credit 
pnvtieges. 

assets - the total resources of a person or business. 

bookicetping - the work of keeping account books or the systemavic records of money transactions, 
budget - an estimate, often itemized, of expected income and expenr.es. 
expenses - charges incurred during the transaction of business, 
fixed cost - an expense that cannot be modified. 

invoice - a detailed list of goods sold or services provided, together with charges and payment terms. 
lltbilUy - money owed. Debts or obligations, 
merchandise • goods or commodities offered for sale, 
net worth - the sum of all a firm's assets minus liabilities. 

packing slip - a slip listing package contents and enclosed with each order shipped from the nursery, 
revenue - a particular item or source of income. 
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NARRATIVES FOR TRANS?»ARENCY MASTERS - Chapter 9 

T9-1 (Student Manual, pages 209-210) 

Production records can help nursery managers make better decisions. 



T9-2 

On this production record you would record weather conditions. 
OuMtfon: How can a record of weather conditions help nursery operators? 



T9-3 

A record such as this can help improve production efficiency. 
QumUoik What would records such as this be used for? 



T9-4 

Some nursery operators record soil mixtures and fertilizers used. 

OuMtfon: Why is it important to know what kinds of soil mixtures or fertilizers were used? 



T9-5 



air^ZVn ""f?!!!,* I'^^^ ^ °^ pesticides were used and when. Some may also keep 

track of how frequently plants were irrigated. 



T9-6 and T9-7 

Several types of costs are involved in producing any crop:- both production and marketing costs. 



T9-8 (Student Manual, pages 210-211 

The Chart of Accounts - Rninelil Brtikdi ... 

type can provide information about a specific nurs'ery'actTvity 



l^nJ^r.'!^^l^Zl''"^:JlZ'^^^^ Brtakdown provides a breakdown of nursery activities. A breakdown of this 



T9-9 (Student Manual, pages 210-211] 



tI!! -nil "'A*""?,** - O'S^nlMtlonal Brtakdown covers almost any activity that can be found in a nursery 
Ind/o?re S'year.'' breakdown for information about a specIJrc departS 

l!TntrZfu%^j!^^^lfafnf^^^^^^ '^^^^^'^ '^'^o^ ''isgest cost item in producing 

piantr. Hours may be kept by hand or with a time clock. k « 
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Narratives for Tranaparancy Mastars (continued) 
T9-10 (Student Manuai pages 210-212} 

The Daily Labor Job Racord is designed to be filled out by the crew supervisor for each crew member This 
form IS especially important because It is the basis for several other reports. 

The Waakly Hourly Ubor Summary uses information from the Daily Labor Job Records to determine the time 
spent in each nursery department for a given week- 



T9-11 (Student Manual, pages 213-214) 

Most orders received by wholesale nurseries arrive several months to several weeks before the shipping 
season. As orders are received (or booked) a record is kept to enable nursery operators to prepare a 
shipping budget. ^ ^ 



T9-12 (Student Manual, pages 214-215) 

The Statamant of Profit and Loaa is one of the most important reports a nursery operator prepares Often 
accounts are analyzed at the end of the natural nursery seasons rather than weekly or monthly. 



79-13 (Student Manual, pages 214-215) 

After the firet 12 months' records have been compiled, the next year's reports should be a comparative 
statement. The Hourly Labor Summary enables managers to determine the standard cost to the nursery for a 
particular operation. With this information in hand, managers can begin to experiment with ways to lower 
costs. 
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Examples of Production Records 

1. What plants were planted? 
When were they planted? 
How many were planted? 

2. What soil moisture was used? 

3. When were cultural practices carried out? 

4. What types of fertilizer were applied? 
When? 

5. How frequently were plants watered? 

6. What chemicals were applied? 
How much was applied? 
When? 

7. How many plants reached maturity? 
When? 

What was the quality or grade? 

P. Were there any unusual environmental conditions 
which may have affected plant quality? 



Adapted from Recordkeeping and Data Acquisition, Nursery Management Handbook- Section 1 2 
University of California, Agricultural Extension Service «» < rranc/ooo^r aectiomz. 
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T9-2 



WEATHER CONDITIONS 



Record for. 



Month 



Year. 



Day 



Temperature 



Max. 



MIn. 



Wind 



Rainfall 



Sun 



Remarks 



1 
2 
3 
4 
5 
6 
7 



Total Avg. 



Adapted from Recordkeeping and Data Acquisition. Nursery Management Handbook • Section 12 
University of California Agricultural Extension Service 
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EFFrCIENCY AND SYSTEM OF PRODUCTrON 



Enterprise 


Loc 


ation 


Pfant 
Specfes and 
Variety 


Product 
Designation 


Date 
Plantec 


r 
i 

10 

J! 
c 
M 
0. 

o 

1 

a 
z 


i 

ft 
• 

o 


lOuality by 
1 Gifade at 
Harvest 


System of Production 


Hemarks 


Block 


Bed 




Size 


Form 






Culls 


Soli Mix 


Portlilzation 


^•tt Control! 


irrigation 1 
























































































































































































1 














i 
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SOIL MIXTURES 



Proportion 


Ingredients 


Fertilizer 


Sterilization 


Lengtli of 
Stock Piling 


Notes or Remarks 


Amount Material 






__J 











FERTILIZATION SCHEDULE 



Material 


Rate of Application 


Frequency of 
Application 


Remarks 








• 



ERIC 



440 



PEST CONTROL SCHEDULE 

Descriplion 



IRRIGATION 




T9-6 



METHOD FOR ALLOCATING COSTS 





Individual Cost Items 


Olstnbution Method to^ — 


Enterprise 


Unit of 
Production 


PRODI! CTinw 








1. rtxea costs — 




5 


a 
O 


^uii III 11911 flij vn 




B 


B 


and Overhead 




B 


B i 




OHicm suppiias' 


B 


A 
o 




L#9oi and occounting' 


B 


B 




D«pr«c<ot<«n g«n«ral oH<c«' 


B 


A 
a 




O«pr»ciat<on — productfon facilitias 


A 


B 
O 




Ifitsrvst on tnv«flfm«tnt 


■ 

B 


B 




^OXM Of r«nt or both' 


A or B' 


B 




Duma Ssa*l^^^ 

vr^vnizo* ions 


B 


B 




Subscfiptionfl ro iourn«lfl 


B 


B 






B 


B 




Insuronco on building, oquipm^nt^ 


A or B' 


B 




Trovwl 


B 


B 




Rosoorch ond dovolopiiMnt 


B 


B 




Ooiratians 


B 


B 




R*P*'f 0nd moifitonanca 


A or B' 


B 




Kraigiif and osprass in 


A or B' 


B 


2. Variable - One Time 


Labor for pionfing' 


C 


A 




Labor for mixtng soil 


c 






Soil mixturo compofMntm 


A 


A 




Plants or soods 


A 


A 




ContQinors 


A 


A 




Cquipmont for mixing soil 


c 


A 




EauiOflMnt tof filaii#tiiA 


c 


A 


3. Variable - Continuing 


Labor for cultural procticos' 


c 


B 




Fortilixor 


B dr C 


B 




^otor 


B Of C 


B 




ChomicoU 


B or C 


B 




Hond fools 


B 


B 




Supplios * rios, stiikofl, lumbor, ste. 


A or C 


B 




Puol for hooting groonhouso 


A or B 


B 




Cquipmo nt 


c 


B 


4. Harvest Costs 


Lobor for horvosr^ 


c 


A 




Cquipmont 


c 


A 




SuppI ios 


A 


A 



(continued) 
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METHOD FOR ALLOCATING COSTS — page 2 



Cost Classification 


Individual Cost Items 


Distribution Method to^ — 


enterprise 


1 Unit of 
Production 


MARKETING COSTS 








I. rixeci Costs — 








General Overhead 




0 


c 


and Administration 




0 


c 


2. Variable Costs 




0 


c 




L«9«l ond dcsoufitiAg 


0 








0 








0 






Tom* f mm mr hmth 


0 






S«lMMn s«iarias and eomnifssiMs 


J 


0 






0 


0 




Prvi^M, mxprm%%, p«sta9« out 


0 


0 




Adv«fTUifi9 ond promotl«n 


0 


c 




Trovol* 


0 


c 




UHtlt|«s< 


0 


c 




B«d d«bta 


0 


c 




OUcaunffs 




0 


0 



*Prop«rti«n«< disfr<but<«fi on b«sffl mi tpoca or t<mo. 

^'To inciud. .it ffin,o bono^lt. .uch a. .ooiai .ocurlfy, profit .horin,, .tc. 
^'8«i. of d^frmlnin, i. whoHir building I^^d u.od flir ono onfrpr*.. or ,.^«|. 
^Usuoity do9«rmin«d by euiturat pfvotico folto»«d. 
'Mofhod of cosf distribution to ontorprlao. 

A. Sntiro «o.f dirocfly to .n-rprl.o b^«„oo coot ifom «ot uood for any o^r .ntorpri.o. 

8. proportional, amount b...d on ata • or footo,. of production oroa occupiod by rh. onrorpri.o. 

Tifiia card bos is of actual yoo. 

0. ^roportionotp to numbpr soid. 
Distributing cpst to wnit of production 

A. Oiroctiy by d.torminin, cost por unit (total cost dividod by nu«b.r of unit.), odiust.n, for ios.os. 

B. On basis of cfocv ,roaupio^ for ooch unit of production. 

C. Evoniy distribufvd amon^ oil units sold. 
0. Oiroctiy assi9nod oniy to pionts soid. 



SSty'TcSrS^I^'^^^ ^-^^-en. Ha...cc. - Section .2. 
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T9-8 



CHART OF ACCOUNTS - FINANCIAL BREAKDOWN 



CURRENT ASSETS 

(code) 

011 Petty Cash 

012 Cash in Bank 

013 Accounts Receivable 



EXPENSES (com.) 



FIXED ASSETS 

021 Land 

022 Buildings 

022- A AccumuJated Oepreciatfon— Buildings 

023 Machinery and Equipment 

023- A Accumulated Depreciation— Machinery and Equipment 

024 Office Furniture and Rxtures 

024- A Accumulated Depreciation— Office Furniture and Rxtures 

CURRENT UABIUT1ES 



101 
102 
103 
104 



Accounts Payable 
Accrued Wages 
Accrued Taxes 
Short Term Loans 



FIXED UABILITIES 

121 Mortgage Payable 

NET WORTH 

130 Proprietorship 

REVENUES 
201 Sales 



202 
203 
204 

EXPENSES 



Sales Allowances 
Purchases for Resale 
Freight Out 



301 
302 
303 
304 
305 
306 
307 
308 
309 
310 



General Labor (See Form 1*A) 

Social Secunty Taxes 

Workmen's Compensation 

Hospitalization Insurance 

Employee Recreation and Education 

Packaging Mixtures (peat moss, partite, bark) 

Packaging Supplies (buriap, pots, twine, nails) 

Manure, Peat and Fertilizer 

Weed Control Supplies 

Insecf Control Supplier 



311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 

340 
341 
342 
343 
344 
345 
346 
347 

350 
351 
352 
353 
354 
355 
356 

360 
361 



General Nursery Supplies 
Repair and Maintenance — Buildings 
Repair and Maintenance — Equipment 
Gasoline and Lubricants 
EJectncity and Heating 
Water and Irrigation Expense 
Equipment Rental 
Rent Expense 
License and Fees 
Soil and Water Conservation 
Weather Protection 
Depreciation of Buildings 
Depreciation of Equipment 
Real Estate Taxes 
Other Taxes 
Insurance Expense 
Freight In 
Purchase of Liners 
Other production Costs 

Sales Salanes 
Commissions 

Telephone Expenses — Sales 
Advertising and Promotion Expense 
Traveling Expense 
Customer Entertainment 
Bad Debts 

Other Selling Expenses 

Management Salanes 
Office Wages 

Telephone Expense— General 
Office Supplies 
Legal and Accounting 
Donations. Dues and Subscriptions 
Other General Expenses 



Purchase Discount 
Miscellaneous Income 



370 Interest Expense 

371 Sales Discount 

372 Miscellaneous Expenses 
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CHART OF ACCOUNTS - 
lANIZATIONAL BREAKDOWN 



TIME CARD 



GENERAL UBOR 

(code) 

01 Digging and Packasing 

02 Hauling in From Field 

04 Loading Customer Tfuclis 

11 Planting 

12 Cultivating ' 

13 Hoeing and Weeding 
H Pruning 

15 Insecticide Application 

16 lrri|;alion 

17 Chemical Weed Control Application 
la Ferliiiier Application 

19 Fillifg Ground 

20 Weall)L>r Protection 

. 26 Repair and Maintenance-Equipment 

27 Repair and Maintenance-Buildings 

28 General Farat Maintenance 

31 Greenhouse Latur 
33 Field Propagation 

50 Holiday, Sicl( Leaves and Vacations 

60 Oltice Wages 

61 Inventory 

DEPARTMENTS 

1 General Nursery 

2 Spring Orders 

3 Fall Orders 

4 Sioranc 

5 Landscape Oepartrnenl 

6 Propagation 

7 Olheis 



Week Ending- . ^ 

NO. 

NAME 



DEDUCTIONS EARNINGS 



SOC. 
SEC. 


REG. HRS. AT 




INCOME 
TAX 


0. T. HRS. AT 




HOSP. 


TOTAL HRS. 





MISC. 


TOTAL WAGES 
TOTAL DEDUCTIONS 












TOTAL 

DEDUCTIONS 


NET WAGES 




IN 


OUT 


IN 


OUT 


IN 


OUT 
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DAILY LABOR JOB RECORD WEEKLY HOURLY LABOR SUMMARY 





















Week Ending. 








IP 
























1 1 
Oan* 


2 


J 


14 S ' 8 


7 1 




EMPLOYEE CLOCK NUMBER 


DEPARTMENT 


■ral 


««>«iiiiii rmn | otgr* una* rraoa* gtnarss 
Orders lOrdarst aia scaoa mian. i 


OMOCIIS 


j uapr. 


' 2 


4 


, 9 


12 


13 


IS 






Nurs* 
1 "or 


i 








01 Ptckaging and Digging 


1 ' 


4 


! ^ 


4 


; ^ 


4 


1 4 




ORDERS 1 


02 Hauiing in { ! ! < 




01 Packaging 




1 1 


03 Yard 1 ! : ! ' i 




02 Hauling In | 




^ 

1 


04 Loading | 1 ; | 


i 




03 Yard 1 




\ : \ 


1 ! i i 




04 Loading | 




1 ' 1 '1 


QMOWINQ LABOR 






1 




III, 


11 Planting 




4 


1 * 


4 






4 




GROWfNO LABOR 




12 Cultivating | i j 




1 


I 


11 Planting 




13 Hoaing and Wtading | J 


1 


1 


1 1 


12 Cultivating 


i 1 ' : ! ! 1 


14 Pruning ( 1 1 , 


i 




13 Hoatng and Waading 


1 1 : ^ : 


IS tnsact Control 


1 ! 




1 




1 


14 Pruning 




16 Irrigation 


' 1 1 




1 






IS Intact Control 




17 Waad Control 








1 






16 Irrigation | 




1 ' ' ' 


18 Fartili2ar 






i i 




1 






17 WMd Control 




1 ; i : 1 


19 Fitting Ground 






1 


1 








IS Partilizar 




1 ' i ! 


20 Waatncf Protaction 






1 












19 rftting Ground j 
























20 waatttar Protection { 






! i 


MAINTCNANCS LABOK 






i 






I'll 


26 Pap. and Maint.— €auip. | ! i i 




1 






MAINTENANCI LABOR 






27 RtQ. and Maint^-aidgs. | 1 j 1 






i 




26 Rep. & Main.— Equip. 


1 






1 1 

1 


28 General Farm Maint. 1 1 




1 






] 






27 Rep. & Main.— aidgs. 








1 1 












1 




28 General Farm Main. 








1 : 




PKOPAGATION LABOH 












1 


1 1 




31 Gra«nnouaa Labor 


1 1 1 






1 


PROPAGATION LABOR 








32 Taking Cuttings | { | ! 








31 Greenhouse LatMr 1 ! | | 1 | | 


33 Piaid Propagation { | { { 






t 

1 


32 Taking Cuttings | 1 | : | | 


1 1 1 1 






1 


l33 Field Propagation ! ' i I • . ! I 


OTHCR LABOR 


















! 1 1 1 ' ' 1 


50 Hoii.. Sick Lva. and Vacj. 






1 


1 

— i- 




i 






OTHER LABOR | 


60 C*nca ' i > 1 ! I I 


SO Holi.. Sick Lva.. Vacj.| 1 1 1 


61 invjintory 1 j 


' i 1 i 1 1 


BO Ofhcti I'll i 


: I 1 


1 1 1 1 1 ' 


SI Inventory ; * 1 1 ' ' 1 


TOTAL HOURS 




8 


s 


8 


S 


8 


8 




i 1 1 1 , , ! H 



DEPARTMENTS 
1 Ganerai Nursery 5 Landscape 
v. Sp*ing Oroars Qaot. 
I Fall Orders 8 Propagation 

4 Storage 7 Others 



Foremen 



Supervisor 



TOTALS 
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RECORD OF ORDERS BOOKED 



ORDr:RS AND SHIPPING BUDGET 



Oali 


Oidir 

No. 


CuilomirNami 


LOClliOfl 


Order 
AnounI 


Dill 
Sbippid 


Shippid 
Amtunl 


m" 


Orders Booked to Oilc 




2S,00Oil0 




















23 


21M 


A.6.C. 
Landutpe 


Akron, 0, 


{.OOOilO 






2-4 


2305 


Modem 
Und&cipliin 


Columbus. 0. 


500ilO 






24 


2306 


John's GaideA 
Cenler 


Cleveland, 0. 


600.00 






2( 


2307 


Cilyol Toledo 


Toledo, 0. 


900,00 






29 


Ordefs Booked Tit s 
Weak 




3,000.00 






28 


Ofder!) Booked to DUe 




28,000.00 




















MO 


2308 






1 


1 





ORDERS BOUKEO 



Uil TWi This 
HMi Viar Year Vear 
Endini Actual Budfil Actual 



Oct, 1 
15 

^ov. 1 
IS 

Dec, I 
IS 

an. 1 
15 

ob. 1 
9 
16 
23 

Mar. 2 
9 
16 
23 
30 

pr. 6 
13 
20 
27 



ORDERS SHIPPED 

uti rut Ml 

Vur Year Yeai 
Actual Budget Actual 



2,000 
4,000 


3,000 
5,000 


1,600 
5,000 








7.000 
10.000 


8,000 
11.000 


7,000 
12,000 








12,000 
14.000 


14,000 
16,000 


14.000 
16.000 








15,000 
18,000 


17,000 
20,000 


18,000 
21,000 








22,000 
24,000 
27,000 
31,000 


25,000 
27,000 
30,000 
35,000 


25,000 
28,000 
32,000 
36,000 








34,000 
37,000 
40,000 
42,000 
45,000 


38.000 
41.000 
44,000 
47.000 
49,000 


37.000 
40,000 
43,000 
45,000 
47,000 


2,000 3,000 
7.000 . 1,000 
13,000 15,000 


1,000 
6,000 
14,000 


47,000 
50,000 
52,000 
54,000 


52,000 
54.000 
56,000 
58,000 


52,000 


20,000 
26.000 
32.000 
39,000 


22,000 
29,000 
36,000 
43,000 




56,000 
57,000 
59,000 
60,000 
60,000 


60,000 
62,000 
64,000 
66,000 
66,000 




45,000 
50,000 
55,000 
58,000 
60,000 


50,000 
55,000 
60,000 
63,000 
66,000 
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STATEMENT OF PROFIT 
AND LOSS 



2QI 
202 
203 
204 



301 
306 
307 



LESS: Salts Allowances 

Purchasas for Rasaia 
Freight Out 

NCT SALCS FROM NURSERY 

Paekafjng and Shipping Costs 
Saias Procassing Ubor (Form 8-A) 
Packaging Mixtures 
Packaging Supplies 



Dollar 
Volume 

$110,000 
2.000 

s.ooo 

3.000 
5100.000 



17.000 
I.OOO 
7.000 



TOTAL SALES PROCESSING COSTS S 25.000 



301 
301 
301 
301 
302 
303 
304 
305 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
3U 
319 
320 
321 
322 
323 
324 
32S 
326 
327 
326 
329 



production Coats 

Propagation Labor (Form 8-A) 

Growing LaOor (Form 8-A) 

Maintenance Labor (Form 8-A) 

Other Hourly Labor (Form 8*A) 

Social Security Taxes 

Workmen's Compensation 

Hospitalization insurance 

Employee Recreation and Education 

Manure. Peet and Fertilizer 

Weed Control Suppilei 

Insect Control Supplies 

General Nursery Supplies 

Repair and Maintenance — Building? 

Repair and Maintenance— Eauipmc ; 

Gasoline and Lubricants 

Electricity and Heating 

water and irrigation Expense 

Eauipment Rental 

Rant Expense 

License and Fees 

Soil and Waf er Coniervation 

weather Pre :ection 

Depreciation of Buildings 

Oeoreciatlon of Equipment 

Rtai Estate Taxes 

Other Taxes 

Insurance Expense 

Freight In 

Purchases and Liners 
Other Production Costs 

TOTAL PR0OUCT10N COSTS 



340 
341 
342 
343 
344 
345 
346 
347 



350 
331 
3S2 
353 
354 
355 
356 



360 
361 



370 
371 
372 



GROSS PROFIT FOR OPERATIONS 



Selling Expenses 
Salei Satariea 
Commissions 

Telephone Cxpens^^Sales 
Advertising and Promotion Expense 
Traveling Exoense 
Customer Entertainment 
Bad Debts 

Other Selling Expenses 

TOTAL SELUNG EXPENSES 

General and Administrative Expenses 
Management Salaries 
Omce wages 

TeieDnone Exoens*— General 

Office Supplies 
Legal and Accounting 
Donations. Dues and Subscriptions 
Other General Expenses 

TOTAL GENERAL ANO 
AOMINISTRATIVE EXPENSES 

NET OPERATING PROFIT 

Other Income 
Purcnase Discount 
Miscellaneous income 

TOTAL OTHER INCOME 



Other Expenses 
interest Expense 
Sales Discount 
Miscellaneous Expenses 

TOTAL OTHER EXPENSES 
NET PROFIT 



$ 2.000 
7.000 
3.000 
2.000 
LSOO 
500 
900 
300 
2.&00 
1.900 
1.500 
1.000 
1.000 
2.000 
1.500 
800 
700 
1.000 
1.000 
300 
1.000 
1.000 
1.500 
1.500 
LOOO 
500 
500 
SOO 
2.0O0 
1.400 

$ 42.000 



S 13.000 
2.000 
500 
SOO 

500 
200 
300 



S 17.000 
S 8.000 



!00 
SOO 



S 1.000 



5 1.000 
900 
SOO 



Percent 



100. ora 



17.0% 
LO 
7.0 



23.0* 



2.0 *i 

7.0 

3.0 

2.0 

1.5 

.5 

.5 

.3 
2.0 
1.5 
1.5 
1.0 
1.0 
2.0 
1.5 

.8 

.7 
1.0 
1.0 

.3 
1.0 
1.0 
1.5 
1.5 
1.0 

.5 

.5 

.5 
2.0 
1.4 

42.0% 



5 33.000 


33.0% 


Oeltar 




Volume 


Percent 


S 2.000 


2.0% 


2.000 


2.0 


900 


.5 


2.000 


2.0 


800 


.8 


400 


.4 


100 


.1 


200 


,2 


S 8.000 


3.0% 



13.0« 
2.0 
.5 

.5 
.5 

.2 
.3 



17.0% 
8.0% 

.5% 

,5 

1.0% 
1.0% 

!s 

2.0% 
7.0% 



COMPARATIVE STATEMENT OF PROFIT AND LOSS 



Grosi S«IM 

U»i Salts Allewanet 

Pxjrcntsas for Rtsaia 

Frtiftit Out 
Nat StiM From Nursary 

Packaging and Shipping Cost 
Salai Procassing uoor 

(Saa Form S-A) 
Packaging Mixturas 



Tliis Yaar 
Amount Farcant 



S 110.000 
2.000 

s.ooo 

3.000 
SIQQ.QOO 



17.000 
LOOO 



2.0% 



100.0% 



17.0* 
1.0* 



Last Yaar 
Amount Parcant 



S102.000 
1.S00 
4.SO0 
4.000 

S 92.000 



S 15.000 
900 



1.6% 



100.0* 



16.3% 

' 1.0% 



HOURLY LABOR SUMMARY 





laiaa Precaasing Labon 

01 Ofgging and Packaging 

02 Haul-ng in From Frald 

04 Load.'ng Customar Trucks 


Oollar 
Voluma 

S 12.000 
2.000 
3.000 


Ptreant 

U.i3% 
2.0 
3.0 


TOTAL 5ALIS PROCCSSlNa LABOR 


$ 17.000 


17.0% 


Growing Ljbon 

11 Planting 

12 Cultivating 

13 Hooing and waading 

14 Pruning 

15 insacticida Application 

16 Irrigation 

17 Chamical Waad Control Application 
U Fartilizar Application 

19 Fitting Ground 

20 waathar Protaction 


$ 2.000 
600 
2.000 
600 
fOO 
3'D 
jjO 
200 
100 
500 


2.0% 

.6 
2.0 

.6 

.4 

.3 

J 

.2 

.1 

.5 


TOTAL GROWINO LASOII 


S 7.000 


7.0% 


Maintananca Labon 






26 Raoair and Maintananca^auiomant 

27 Raoair and Maintananca—auiidings 

28 Ganarai Farm Maintananca 


S 1,000 
1.000 
I.OOO 


1.0% 

1.0 

I.O 


TOTAL MAINTINANCI LABOR 


S 3,000 


3.0% 


Proragatien Labors 
3X Graannousa Labor 
33 Fiaid propagation 


S 1.000 
1.000 


1.0% 
1.0 


TOTAL PROPAGATION U80R 


S 2.000 


2.0% 


Othar H9urtr Labon 

SO Holiday. Sick Laavas and Vacations 

61 invantory 


S LSOO 
500 


1.5% 
S 


TOTAL OTHCR HOURLY LABOR 


S 2.000 


2.0% 


TOTAL HOURLY LABOR 


S 31.000 


31.0% 



9-28 



GLOSSARY 

account - an official business relation, as with a store, allowing a customer or client certain credit 
pnviieges. 

■ '=°'J'Pa^''''''Iy agents used to prevent two pesticides or a pesticide-fertilizer mixture from 
separating when combined in a sprayer. 

a^o'v'SiSrunTpJantTart?'"''"'^ °' °' ' P""' " ^^P'^^^''^ °" 

advartlting - to describe or present a product or service in order to induce consumers to buy it. 
«9«r - a gelatin-Jike product used for solidifying certain culture media in micropropagation. 
«cgr»3«t« - a group of soil particles. 

e5*6rtomy - the science of soil management and the production of field crops. 

'sch^rqllS ' ""^'"^ ^'^"^ ^° 9''°""<^ by use of special propagation 

. wjaJ - a plant that compleves its life cycle in one year. 
«nth«r - the mcle, pollen-producing part of a flower. 

apical iiniinanca - the apical (tip) bud causes a chemical hormone (auxin) to be produced in the plant This 

1^ n??^'Z'™ o '"l^ ^'^T ^^h'^S'^ '""^ ^P'"' ^P'-^^' b is rerJ^ved the hormone 

IS no longer present, antf the side buds will grow. 

artjoriat - a specialist in the care and maintenance of trees. 

a««xuaJ raproductJon - plant reproduction without the use of seeds. 

aaa«ta - the total resources of a person or business. 

auxin - a chemical growth hormone found in plants. 

axillary bud - a bud found in the axil of a leaf. 

baetaria - certain microscopic organisms that can cause disease in plants or animals. 

S dead «Sue"°'^ ^'^^"^ "''^'''"^ of a woody trunk or stem from the cambium outward. Consists mainly 

SS?o"?d yea? a^ J Th^in^diel.*^"''®^ "'^^ °' '^^ P^O'^"'^" "o^s^s. fruit, and seeds the 

bookkaaping - the work of keeping account books or the systematic records of money transactions. 
?hraJg"ortheTe"ar. '^'^''"^'^ '° "^^^^'^^^ ^^'^^i" Sreen 

favt?? io:n?nL"nrni°?oSLfhS"^ 'l""" P'^"^ ^^"^^^'^ ^'^^ "^rk Of another plant so that the cambium 
layers join and grow together to form a new plant. 

budgat - an estimate, often itemized, of expected income and expenses. 

budstick - a stem or branch from which buds are removed in budding. 

budwood - aiso known as budstick. The current season's growth from which single buds are removed, 
bulk danalty - the weight of soil. 
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Glossary (continued) 



eallbrat* - to determine, check, or change the graduation of any instrument giving Quantitative 
measurements. » » m 

eallptr - in iandscape and nursery usage, the diameter of a tree measured 6 inches above the ground line if 
up to a 4Hnoh caliper, or 12 inches above the ground line if of a .arger caliper. '""a^"" 

Mme'fSwIJ?'^"^'' '^^^yP3^°^a"°wermadeup of sepals. Usuallygreen.butmaypossessothercolorin 

eamWum - a layer of delicate meristematic tissue between the inner bark (phloem) and the wood (xvleml 
that produces all secondary growth in plants. Responsible for the annual rings in wood 

flTrin^'"': "P^^i, ^ movement of water in soil resulting from the attraction of wate.' molecules to 
each other and to the soil particles. muiei-uiea lu 

"T^^^ ^JH^l ' u^^®*" ^t} a^i'able to plants; water that is held more tightly to the soil particle than the 
pull of gravity, but weakly enough to allow it to be used by plants. pamcie man me 

rnS'^SdVeoX'*' ^^^^ supporting tissues of plants and are important food for 

S'S^XifdeTnd water^""^"^ ^"^^ the energy of sunllghtfor use in manufacturing sugars from 

mrgresium'can°ar^ °' P^^'"^-^- '^'^ « '-^ °' °^ 

re?rS;5^rw'hV:co'm'b1^^^^^^ ^° °^ ^ pesticlde-fertHizer mixture from 

eompl«t« f«rtiilz«r - a fertilizer containing nitrogen, phosphorus, and potassium. 
cone«ntrat« - a condensed formulation usually diluted with water or oil before use. 
conifer - cone-bearing plant with needlelike leaves. 

iS^lS.r^n'^nJ t^^^ "^3t 3cts primarily by touching plant tissue rather than as a result of 
translocation. Usually affects only that portion of the plant with which it comes in direct contact. 

eontiinor stock - plants grown in some type of container. 

corolla - the petals of a flower. 

cotyl«don - the first leaf or leaves in a seed. 

^o'l^i" \t 'herbaceous crop sown to cover the ground temporarily. Protects the ground fro.-n erosion 
Generally, the crop is plowed under for its organic value. gruunu iro.n erosron. 

eroM-polllnation - the contact of pollen from one plant with the stigma of a different plant. 
culturM - in micropropagation. the actively dividing tissues. 
eutlci9 - the thickened, waxy surface layer of certain leaves, fruits, and shoots. 
d«(oli»llon - the process of losing leaves. 

fSS?plantinT^ iniplement of wood, metal, or plastic used to make holes in the soil when planting or 
dicot (or dieotyladon) - a plant producing seeds which have two cotyledons or seed leaves. 
?h?;?g"hT ■ membrane which, to different degrees, allows the passing of solution 

dolortiitt - a mineral (calcium magnesium carbonate) used to raise the pH of soil. 
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Glossary (continued) 

f^!!rr* ("°""-*'""«ncy)- not in active growing condition. Capable of resuming arowth when 
environmental conditions are favorable. icauminy growin wnen 

drilling - seeding in rows. 

•tnbryo - part of a seed that grows and develops into a plant upon germination, 
•muiaiflabia eoncmtnta - a concentrated liquid pesticide which mixes readily with water, 
•ndodarmis - a specialized tissue in the roots and stems of certain plants. 

tndospcrm - part of the seeds of certain plants, located beside the embryo. Consists of food materials, 
antomology - the study of insects. 

araaion - the process of wearing away of rocks and soil by natural agents. 

aapailar - a method of training plants to grow decoratively along a railing or trellis. 

axpanaaa - charges incurred during the transaction of business. 

axplant - living material taken from an animal or plant and placed in a culture medium. 

flald capacity - the amount of water soil can hold after draining off excess gravitational water. 

flald stodc - plants grown in the field as opposed to containers. 

(Ilamant - the anther-bearing stalk of a stamen. 

fixad coat - an expense that cannot be modified. 

footeandl. - a unit of light equivalent to the light produced by one candle at a distance of one foot. 
STKJr; ui^^th'.^^ - entire 

fungi - parasitic or saprophytic plant organisms responsible for certain plant diseases, 
gall - abnormal growth of plant tissue around the eggs or larvae of an insect parasite, 
garden cantar - a retail business generally selling plants and related supplies, 
germidde - an agent for killing germs or microorganisms. 

grading - arranging or sorting plants according to quality or siza. 

??n"?cVeaTh oTherln^^^^^^ ^ P'^"' "^^''^^ ^he camb.um layers 

fn a union of tSe JJo p^^^^^^^ ° ^^"'^ ""^'^'^"^ nutrients from the stock. This eventually results 

gravitational watar - water that is free to move through soil under the influence of gravity, 
grtan manura crop - a cover crop which is plowed under while still green to improve the soil, 
grub - the larval stage of some insects. 

guard caiia - two cells that flank the leaf stomate (pore) and cause it to open and close. 
Iiardaning off - the process of acclimating plants to outdoor conditions. 

le'aJed' ete^T4"ln; ' ''^"^ '""'"^ ^""^ ^""^ °' ^ deciduous plant or a narrow- 
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Glossary (continued) 

h«rfo«cM}us euttJng - a cutting taken from leafy, succulent plants such as geraniums. 
h«rbae«,vus perennial - a perennial plant that does not develop a woody stem, 
horizon - a layer of soil which differs in composition and/or structure from adjacent layers, 
hourly worker - a worker paid by the hour. 

hygroscopic water - water or moisture stror'" attached to soil particles, 
hypoeotyl - in the embryo of a plant, the part of the stem below the cotyledons. 
Igneous rock - rock produced under intense heat, such as rocks of volcanic origin, 
imbibition - the absorption of liquid or moisture. 

Im^ect flower - a flower containing only the staminate (male) or pistillate (female) flower parts, but never 

SfnTn'SriSS'*"' ' ^ '"''^ " ^^^"^ °' "^^'""^ °"'y °' ^° °^ tfiree major 

infiltration - filtering into or permeating the soil. 

Inventory - a detailed list of articles usually including code number, quantity, and value of each item. 
In vitro culture - growing plants on artificial media in test tubes or flasks. 

invoice - a detailed list of goods sold or services provided, together with the charges and payment terms. 

Jlffy-7 - compressed peat pellet which combines the functions of a pot and potting soil in one unit, 
landscape maintenance - caring for established plantings. 

landscaping - improving the environment with the design and construction of plantings. 

larv. - the immature, wingless feeding stage of an insect that undergoes complete metamorphosis. 

'^PVJ Pi'oPasation method in which a part of a stem, shoot, or branch is covered with soil or some 
other rootmg medium. After rooting has taken place, the new plant is separatedTom me pareSt plant 

leaching - washing out of soluble materials from the soil. 

leader - the terminal or primary shoot of a plant. 

liability - money owed; d«bts or obligations. 

limbed^p - the process by which lateral tree branches that have sprouted near the ground are removed. 

liners - young plants grown in rows in the field. 

loam - a soil containing relatively equal parts of sand, silt and clay. 

"u'l^Tva? of'plmV"''"'"'"' ^'^""^"^ '^^'"''"'^ considerable abundance for the growth and 

rnrrsVd^:;s;;^s^^?;^^^ ?iSiSg.^°^^^"'°^' °' - ^^^^ 

mechanization - the process of replacing human labor with mechanical equipment, 
merchandise - goods or commodities offered for sale. 
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Glossary (continued) 

mtrehandlsing - all planning, advertising, rsnd other activities involved in promoting sale of a product, 
mtristtmatie zon* - area of embryonic tissue made up of undifferentiated, growing, actively dividing cells. 
mMoeotyi - specialized cells located between the scutellum and coleoptile. 
matamorphic rode - rock formed through a process of change caused by pressure or heat, 
matamprphosis - the structural or functional modification of a living organism during its development. 
TmTun"?*"* ' ^ ^'^""^"^ essential to the growth of plants but required only in very small 

.^ficroorganism - a microscopic plant or animal. 

mieropropagation - tissue culture so called because only small pieces of the stock plant are used, 
monocot (or moneeotyladon) - a plant producing seeds which contain a single cotyiftdon or seed leaf, 
motlfad • spotted or blotched in C'f^loring. 

mulch - a loose dry material used as a protective 'hovering over the soil, 
-nycalium - the fine, threadlike growth of a fungus. 

mycoplasma - a "fungus form" organism responsible for certain plant diseases suor sster yellows, 
narrowleaf tvargravn - a plant with needlelike leaves that remain green throughoui ff a yaar. 

h!^!!!* V^'^^ '^Pr'^ of plant cells in a living plant Symptoms include spots, rinos or strand^ of 
discoloration in foliage, fruits, tubers, and other tissue. siranc. ot 

namatod* - a tiny worm-like organism which is fomeumes parasitic on plants, 
nat worth- the sum of all the assets of a firm miilus its liabilities, 
noda - a joint on a stem where a bud. leaf, or flower stalk is attached. 

JSJ"JnS7pec?e?*** " ^ ^^^^'"'"^^ °' P'^'^"^' ^^"^ growth of plants in general without 

nursary - a business which grows worrJy and/or herbaceous plants. 

nutriant - a substance which a plant synthesizes into food. 

nymph - the young of an insect that undergoes incomplete metamorphosis. 

ovary - in a flower, the basal part of the pistil which develops into the fruit. 

packing slip - a slip listing package contents and enclosed with each order shipped from the nursery. 

pallsada ma9o;',hyll - the layer of cells just beneath the upper surface of the leaf. 

pallat - a platform (usually wooden) for holding material for storage or transportation, as in a warehouse. 

parasita - a pest or organism that lives upon another organism. 

parant malarial - also known as the C horizon - the layer below the solum. 

pastauriza - expose to a high temperature in order to destroy certain rr'croorganisms. 

padlcai - stem or stalk of a flower. 

a^dTS^zVmVs' peS '° ""^ ""^ '"^^ 
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Glossary (continued) 

p^rftct flowsr - a flower containing both staminate (male) and pistillate (female) parts. 

ptriitt - a lightweight, granular material made out of a volcanic mineral. It is treated by heat and water so 
that It expands like popcorn. Used as or in a growing medium. 

pH - a symbol used to express the degree of both acidity and alkalinity. 

phioOTi - meristem cells which conduct food downward: located in the bark of woody plants next to the 
cambium. 

photoperiod - the time during which plant is exposed to daylight. 

photosynthwls - the manufacture of carbohydrates (food) ?rom csirbon dioxide and water in the presence 
of chlorophyll. Uses light energy and releases oxygen. 

pjeca^te worker - worker (usually temporary) paid by the amount of work done rather than by the hour, 
pistil - the female part of a flower comprised of ovary, stigma, and stylo, 
pith - the spongy tissue within a stem. 

Placenta - the part of the ovary of flowering plants which bears the ovules. 

plarnt*"*'^*^* " ^^^""^ ^'^"^ material to determine the presence and amounts of nutrients actually in the 

plant pathology - the study of plant diseases. 

plumule - the primary bud of an embryo or germinating seed plant. 

prepiant harfaldda - herbicide applied to eliminate problem weeds before planting the crop. 

pupa - an insect in a non-feeding, usually immobile, transformation stage. 

quarantine - isolation to prevent the spread of infection to organisms or geographic regions. 

radlda - the lower part of an embryo seedling. 

record system - bookkeeping system. 

respiration - the process of carbohydrate utilization by a living organism. Releases energy and liberates 
water and caroon dioxide. 

retail - selling merchandise to consumers as opposed to other businesses, 
revenue - a particular item or source of income. 

rtilaome - underground rootlike stem which sends out leafy shoots from its upper surface ana -oots from its 

iOW6r SIQ6. 

rick - large stack or pile of something, such as hay or straw, 
rodantlcida - substance or preparation for kiliing rodents. 

root hair - hair-like, tubular outgrowth near the tip of a rootlet, performing the work of absorption. 

rootttock - a root and its associated growth buds. Used as a stock plant in propagation. 

Miarfvc; workw - a worker paid a flat rate regardless of the number of hours worked or the amount of work 
cone. 

latuntion point - the point at which a soil cannot hold any more moisture. 

S?rStio"n." ^ ""^^^""^ °^ scratching hard-coated seeds to weaken seed coats and thus hasten ( 
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Glossary (continued) 

sdon - a detached shoot or other portion of a plant consisting of one or mere buds. Used in orODaaation b v 
grafting. . » j 

scuttilum - a small plate or shieldlike part of a root, 
sedimentary rock - rock formed by the deposit of sediments. 

selective herbicide - a herbicide which kills certain plants with little or no damage to others, 
self-polllnatlon - pollination by tho anthers of the same flower. 

seml-lisrdwood cutting - ?hoot of plant that has recently experienced active growth period. The wood is 
partially matured. 

sepsl - one part (usually green) of the calyx of '?;;wer. 

sexual reproduction - reproduction of plami • -9ds as opposed to asexual reproduction by cuttings, 
grafting, etc. 

softwood cutting - cutting taken from a ^COily .?lant before new growth has hardened or matured, 
soil - a natural layer of mineral and organic materials on the earth's surface in which plants grow, 
soii-buildlng crop - a crop which helps maintain tilth and prevent Iqss of soil. 

soil profile . diagram of the vertical section of a soil showing thr t^iickness atvi character of the various soil 
horizons. 

soil structure - the arrangement of mineral particles in the soil. 

soil texture - the size of soil ^/article?? and the proportion of sand, silt, and clay. 

solum - the combination of A and B horizons where most plant root growth takes place. 

somatic hybridization - fusion of plant cells from incompatible species. 

stamen - the reproductive organ of the male pollen-bearing flower. 

sterilization - the process of making a soil free of an hanoful ore lisms by the use of heat, steam, or 
fumigation. 

stigma - the part of the pistil in a flower which receives the pollen grains. 

stolon . a stem growing horizontally on or just below the surface of the ground and usually rooting at nodes 
and producing a new plant at the top. / » 

stomate -pore cr minute holein thesurfaceof a plantleaforstem through which gas or water vapor passes. 

strati;iMtloM • [ij storage of seeds between layers of earth, leaves, or other material: (2) burying seeds to 
keep them fresh and moist, but not so warm as to germinate; (3) treatment used \o break the dormancy of 
cold-requinng seeds. ^ 

«ty!e - a prolongatlcr the ovary that supports the stigma. 

subsoil - section of the soil below the usual depth of cultivation, which contains little or no humus- 
generally more dense than topsoil. «hiu^, 

surfactant - any substance which, wh^n dissolved in witer. reduces surface tension between it and another 

IIQUld. 

systemic poison - a pesticide which is'absorbed directly into lUe plant and translocated to plant parts above 
trie grouna, 

tilt drainaga - internal drainage of a soil by way of buried concrete, clay, or plastic tiles. 
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Glossary (continued) 

^l^^^llf^ T^'^f'^ °^ ^1^"^ propagation in which small sections of plant tissue are separated from the 
mother plant and grown independently. 

topography - the lay of the land. 

Ifni^fn ^ "catena' nch in organic matter (2) surface soil. (3) the original dark- 

colored, upper soil ranging from a fraction oi an inch to many feet in depth. ""gmai. aarK 

transiocatad htrtaieida - herbicide which moves within the plant and kills all parts of it. 

transpiration - the emission of water vapor from the aerial parts of a plant chiefly through leaf stomates. 

transplant - the process of shifting a plant from one container or location to another. 

turgid - having adequate moisture in plant cells. 

undtratock - the rooted part of a plant to which the scion is grafted. 

vascular bundia - in stems, a group of strands of specialized conductive and mechanical tissue, 
vascular tissu. - tissue in which tube- or ductlike cells translocate food and water within the plant. 
a^lSSmen? "'S''*^®'^''^ expanded mica product often usee as a rooting medium for plants or as a soil 
viable - capable of germination or growth, 
virus - minute organism frequently causing disease. 

wMd - an unwanted, plant, especially one that aggressively competes with desired plant varieties, 
whoiasaia - selling merchandise to other bu-smsssr s ratrer than to consumers, 
wood - structural cells in the stems of and shrubs, 
xylam - water-conducting, woody tissue in nignsr planfs. 
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